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1929 means NEW REQUIREMENTS. The Hand-

- book, the radio amateur’s guiding light, is the most
valuable help you can have in meeting these re-
guirements.

Mr. Ross A. Hull, the director of the A. R. R. L.
Technical Development Program, has collaborated
with Mr. F. E. Handy. original author of the Hand-
book, so that the new book is completely overhauled
and rewritten.

Much that was excellent practice in the past becomes
obsolete under the new requirements. Even if you
have previous Handbooks, you must secure a copy
of the new one to keep abreast of the changing
conditions.

The complete story of Amateur Radio, what it is all
about, with sympathetic, elementary information for
the beginner, all the way up to the complexities of
the most modern gear and the profundities of the
most involved traffic-handling procedure—all in 1929
viewpoint. Whoever you are, whatever your inter-
est in amateur radio, you just can’t get along with-
out the New Handbook.

And the price is the same—3$1 postpaid anywhere
Just off the press

Send in your order now.
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Grid Circuit Detection Distortion OOQ Q"Q’
] By J. R. Nelson bo,,
The Tndustrial Laboratory
. . . By Zeh Bouck
Corrugated Shipping Containers in
the Radio Industry
i N By J. D. Malcolmson
Some Practical Data on Public
Address Amplification ,
By McMurdo Silver GREAT deal of material for
Th§lﬁathemat}? of Radio, Part / the “radio contractor” will
AR Y S smocinte Bites appear in Radio Engineering dur-
The Fngineering Rise in Radio, ing the next few mo_nth. It will
Part VII,.. By Donald McNicol include articles dealing with the
Radio Inspectlog James K. Smith installation of speech amplifying
Constructing a yMoagl?le;ted- %T:il- systems i:OI‘ ﬂ.‘le.atres and auditori-
iator, By John B. Brennan, Jr. umsg, radio wiring for apartments,
Departments hospitals, etc., aeronautical in-
Constructional Developments Sta]lattmns’ anc.i the‘v_arlous com-
I;Tews of the Industry mercial a_nd. 1,nd.ustr1al uses  to
New Developments of the Month which radio is being put. It'll be
Buyer’s Directory good. Don’t miss it.

Radio Engineering is NOT sold on newsstands
(See coupon Below)

BRYAN DAVIS PUBLISHING €CO., Inc. Please Check Your
52 Vanderbilt Avenue, New York, N. ¥, (lassification

Enclosed find | $2:00 for Iyear 3 subscription to Radio

! A ! Manufacturer
1 $3.00 for 2 years { Engineering. ¢ =

Dealer or Distributor [}

Fneclosed find twenty cents (20¢) for which send sample copy .
of Radio Engineering. Engineer [

Professional Builder (7]
Service Man )
Technician [

Anything Else

PLEASE PRINT NAME AND ADDRESS
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ENSTRUMENTS—gOlden notes
—formerly lost to radio now
come through broadcast receivers
in full tonal beauty. No longer
does the bass viol come in thinly
on overtones alone——no more do
the shrill notes of the piccolo at
top register die away in a shrill,
reedy  absurdity., ‘The modern
radio has TONE!

Better broadcasting—better
t u b e s—bhetier speakers—but it
has remained for Sangamo to
build transformers to match these
improvements. And particular
attention is called io Sangamo
Push-pull transformers! The San-
gamo Push-pull Input Transfor-
mer has an extremely high pri-
mary inductance fo secure faith-

ful amplification of low notes and
an accurately divided secondary
insures practlcally identical fre-
quency characteristics. There are
Sangamo Push-pull Output Trans-
formers 10 match the impedance
of the various type power tubes
and special Output Transformers
for dynamic speakers.

In the Sangamo line there are
transformers which permit set
builders and manufacturers to
produce the real tone fidelity. Are
you ready for us to send you the
data?

Sangamo Condensers

Molded in Bakelite—un-
changing value under all
conditions of service.

I "}L'

1e pha itoms of music
now become
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Tone!
SR Line Transformers

Typo AX  straight audfe
amplification. list price $8.90
Type BX Push-pull [nput
unit, ilst price .....38.58
Type ("X-171 Push-pul]
Cutput transformer, for 171
or 259 power euiput tubdes
for cone speaker, list "

8.8
Type VX, same 28 (X ex-
espt for 210 and 113 pewrsr
tubes, ifst price ....35.59
Type Y Push-pull Output
for 171 or 350 Power oud-
put tubes to mateh the im-
pedance of woving sell ef
Dynamic loud speaker, H.!.t

o GX, same &3 HX

48

pe B ouiput shoke b0

mateh iggoalnn of the
Tarious ¢ power

HSE  ceanerrceonsns 35,08

HAT  Line  Trawstermers

{Bimilar to X' line but

with speeial core matal
ta qive  slightly

better suive)

Tvn A ratght
|mulltlcnlon, Iht pr

Type B Push-pull  Iaput
transformer fer all tubes,

xudio
rice

list price ..
Type (-

put, for 1

power  lub

speaker .

Typs [3-310,

.3

Typs  H-I Puske-puil
Crutput for 171 ax 250 pewsr
tubes for Diynamis ;ﬂ:::

Type ($-210, same as Wpd
H excepi fer 110 amd 113
tubes, list price ....312.00
Typs' ¥ Ulate [mpedance
for use as & choke is pre-
yent oascillation  and fer
impedance coupied smpli-
fiors. list .$5.89

ELECTRIC COMPANY

Springfield, Illinois

For 29 years preeminent maniifacturers of electrical precision instruments
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Section Communications Managers of

THE COMMUNICATIONS DEPARTMENT, A.R. R. L.

ATLANTIC DIVISION

Wilmington. Dsl,
annlury. N.J

Rerwyn
Indianapolis
Louisvifle
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GENTRAL DiVISION
Iitinoia WoAPY Fred J, Hinds S9RT Oak  Park Blvd.
Indiana WHeYQ o J. Angus 210N, Itlinois St
¥entucky WIBAZ J. B, ‘vathen, IIT Box 97, R, F, D,
Mtchigan WSCEF' I'allaq W ke LI1RT Faleon Aw,
Ohio WRRYN H. “94 Carpenter $t.

yiscousin WIvD [ N l.,m;)u 443 Newion Ave,
DAKOTA DIVISION

North Dakota WIDYV 398 4th Ave, Fndertin
South Dakota WODGR 780 IlHnois §t., uron
North Minnesota WIBVH 1822 James Mt st Paut
South Minnesota WIBYA § 3558 Third Ave. So. ‘Minneapolis -
DELTA DIVISION
Arkansas WHABL H . Velte LdAttle Rock
T.ouisiana WHUK A, Freitag :ew Hrlencns
Mississipp] WEAKP .F W. Gullett drd  Ave Meridian
Tennesseo W4FL Polk Purdue H Radio \tauon WBAW Nashviile
HUDSUON DIVISION
Eastern New Yark WECNS ¥, M. Holhrook * Tivingston Ave, Whitn Plaim
3 Y, C. & long lslandWJKVR M. B. Kahn 417 W, 141st St Y,
WNorth Now dersey WIWR A G Wester, Jr. O0 Princeton St. Maplewnna
. MIDWEST DIVISION
fowa WYLZW H. W, Kerr Little 1
Wuti4as S ICET 4. H. Amis 915 Linenln Avae, Toveka foux
Mixsourt &jBRR i B. laizure R010 Mercier 8t Fun'«mst City
Nehraska WIBYG ¢ 8. Deint 5605 Cedar §t, Omaha
NEW ENGLAND DIVISION
Conneeticut WI14L, €. A. -Weidenhammer 43 Washington Place HBridegeport
ine WiBIG Frmenck Hest 18 B, Crescent st. Augusta
srern Massachusetts WITTH B, L. Battey Roval 8t Wollaston
Western Massachusetts  WIUM nr, .ipnn A, Tessmer, “ehaffner St. rester
WNow Hampshire WIATY v ‘5‘ Hodge Main st. Claremont
Rhode Lsiand WIBCR . N. Kraus Kesne 3, Providenco
Vermont WIIT Clayton Pautette Morth ‘Tray
NORTHWESTERN DIVISION
Alaska WWDN W. B. Wilson 1. 8 LHAT Fern Ketchikan
idahn WTAUN-7JY, dames 1. Yuung 203 12th Ave, So, Nampa
Meontana WITAAT-TQT - 0. W, Viers Red J.odge
{iregan WIPP R, H, Wright A1 Ross St. Portiand
Washington WIFD {rta Jobhson 1340 R0th Ave. W, Reattle
PACIFIC DIVISION
ReCHQ F. 1. Fullaway 2714 Manoa Rd. Hnnmulu
Welior «*. B, Newrombe Yering
WHAM Iy ¢ Wallace 4 Pine Ave., Roow 410 Long Hpmh Calif,
we oL Emement {1 Ave, Han_ Jose
WeCZR J. Walter Frates f1akiand
mm Francisco* WhiTR ¢, W Banes {lastyn St Bsan Francisco
RKacramento Valley WARCBS . . pason 30 N. s, Raeramento
Arizona WRANO . B._Yamb W, First St. esa
Philippines* opIAT Jose F. Jimenez Ban Fernando 8t.  Manils
Han Dlego W6BQ G. A, Rears 8 Ronair St Fa Jolla
ROANOKE DIVISION
North Larolinn WASY nno Bchuelke R, B0, Nooi Ridgeway
Virginia WA J. . Wohlford 118 (amhridee Ave, Roanoke
iVest Virginia WRHD 1 8 Hoffman 26 Chantal Court Wheeling
ROCKY MOUNTAIN DIVISION
£2nlarado WICAA €, R, Stedman 1541 Albjon Mg, Tienver
titah- Wyoming WaHBAT Parley N. Jumes 30 oSt Salt Lake (ty
SOUTHEASTERN DIVISION
Alabama W4AHO A. D, Trum #17 Catoma &t, Montgomery
Ilorids WATLEK B Ffoulkes 502 Spearing 8t dacksonvilie
iieorgian-Bouth Carolina-{uba-Forto Rico-iste of Pine .
WARKT H. L. Reud 11 Shadowiawn Ave, Atlanta
WEST GULF DIVISION
Northern Texas WEARN J. H. Robinsan, Jr. Unmberland St. allag
Oklahoma WHAMO Glenn Margan vB3 Asp Ave, Norman
uthern ‘Texas WHOX R. K. Franklin 1806 Valentina #Ht, Honston
2 Mexico WSTT L. #. Radka Tucumceari
. MARITIME DIVISION
swigundland THSAR Laval Reid Avalon House . ist. Jnhns
MNew Brunswick YETEL T B. Larey voa N B, Power Un, Rt. dohn
Nova Scotia TEIDD W0, Harrett 14 smnelair St Dartmauth
Prince Edward Island VEIRZ ¥ W, Hyndman 25 Fitzroy St Chariottetown, B, W, I
ONTARIO DIVISION
Oniario VERFC E. {', Thompson 266 Queensdale Ave, Toronto, §
QUEREC DIVISION
Juebea VESBE ex Reid 169 Logan Ave, &t. Lambert
YANALTA DIVISION
Alberia VI4HA B, § Taylor JiN7-R7th Ave. Edmonton
Hritish Columbia VEIBS E. 8. Brooks 2987 Camosun  St. ¥ ancouver
PRAIRIE DIVISION
Manitoba VEAFY D. 8. sinclair 205 Cambridge 8t Winntpeg
Haskatchewan TR4FC W, 1. Pickering 514 19th St. W, Princa Albert

Mllwauken

*Temporary offielals appointed to act until the membership of the Rection concerned choose permanent

S$CMs by renomination and election,
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Parts For The
Amateur Experimenter

HE experimenter will find the parts illustrated

extremely useful. This group consists of jacks,
plugs, transformer mounting bases, coil mounting
bases and multiconnector plugs. These items will
be found useful in comparing different methods of
coupling either at radio or audio frequencies. Theyv
are especially adapted for use where the plug-in
feature is desired.

GENERAL RADIO CO.

Bulletin No. 931 on Reguest

30 STATE STREET 274 BRANNAN STREET
CAMBRIDGE, MASS. SAN FRANCISCO, CALIF.
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The American Radio Relay League, Inc., i8 a non-commercial
asgociation of radio amateurs, bonded for the promotion of interest in
amateur radio communication and experimentation, for the relay-
ing of messages by radio, for the advancement of the radio art and
of the public welfare, for the representation of the radio smateur in
legisiative matters, and for the maintenance of fraternalism and a
high standard of conduct,

It is an incorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership. The
officers are elected or appointed by the Directors. The League i3 non-
commercial and no one commercially engaged in the manufacture, sale
or vental of radio apparatus is eligible to membership on its board.

“Of, by and for the amateur”, it numbers within its ranks prac-
tically every worth-while amateur in the world and has a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are sgolicited. A bona fide in-
terest in amateur radio is the only essential qualification: ownership
of & transmitting station and knowledge of the code are not prere-
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DIRECTORS
Presi Dakoin  INwvision FPactfie Divieion

HIRAM PERGY MAXIM
Drawer 2102,
Hartford, Conn.

Viea-Preaident
CHARLES H., STEWART
St. David's, Pa.

Canadian  General Mawnager
A, H. E. RUSSELL
& Mail Blde.,
Toronio, Ont.

Atlaniie Division
DR. EUGENE C. WOODRUFF
234 W. Fairmount Ave.,
State College, Pa,

Clentral  Division
CLYDE E. DARR
187 Hill Avs., Highland Park,
Detroit, Mich,

President . . . .
Vice-President . .

Secretary . . . .

Treasurer . . .

Communications Manager . .

¢, M., JANSKY, JR.
Dept. of Elee, Eng., U. of M,
Minneapolis, Minn,

Delta Division
BENJ., F. PAINTER
424 Hamilton Nat’l Bank Blde.,
Chattanooga, Tenn.

Hudaon IhHeision
4, T/AFAYETTE WALSH
220 West 424 St.,
New Tork City
Midweat Divigion
PORTER H, QUINBY
817 Laoderman PRuilding.
St, Louis, Mo,
MNesw England  Dinision
FREDERICK BEST
13 Bast Crescent St
Augusta, DMaine
Narthwestern Nivision
K. W. WEINGARTEN
5219 No, 24th St.,
Tacoma, Wash,

DR.

OFFICERS

o . @
P
o .

ALLEN H, BABCOCK
§6 Market 8t

Houthern Pacific Co.,
#an Fraueisco

Roanoke DHvis
W, TREDWAY GRAVF‘LY
Box 245,
Danville, Vs,

Rocky BMountain Division
PAUL M. SEGAL
Box 1771
Denver, Colo,

Southesatern THyision
HARRY F. DOBBS
@/ Tiobbs & Wey Co.,

245 Spring St., N. W.,

Atlanta, (s,

Waat Gulf Division
FRANK M, CORLETT
2618 Catherine 3Bt.,

Dallas, Tex.

Hiram PercY MAx1M, Hartford,Conn,
,CHARLES H. STEWART, St. David’s, Pa.
KenNETH B, Warner, Hartford, Conn.
ARTHUR A, HEpErT, Hartford,

F. Epwarp Hanpy, Hariford, ¢

Conn,
Conn,

ADDRESE ALL GENERAL CORRESFONDENCE T0 THE BEXWCUTIVE HEADQUARTERS AT HARTFORD,

CONN.




us. A year of mingled hopes and fears,

of bustling preparation, and now we
enter the world of changed radio conditions
to test the soundness of our ideas.

Now, on the eve of that event, we take
astock of the situation. The world’s greatest
conference gave us, a year ago, the Inter-
national Radiotelegraph Convention of 1927,
4 document in which stupidity and crass
greed, and fear and lack of knowiedge of
us, won a partial vietory over the stout
support of @ small group of enlightened
and forward-looking nations. A place was
chiseled for the amateur, international rec-
ognition obtained, and the amateur’s name
securely labelled to certain frequency bands,
but for a time it seemed our wings had been
effectively clipped. Not uow, though, for
our preparation has heen thorough. We
know that we retain ample privileges at
1750 and ,;500 ke., & most interesting new
territory at 28 megacycles, and although
we are (hpped at 7000 and 14000 ke., we
already know that our technicai development
has kept abreast of the resulting difficulties
and that the ways exist for us to continue
to exact from amateur radio that full meas-
ure of enjoyment which for so many years
has held us in thrall to it. We now know
that we c¢an make iransmitters sufficiently
stable and sharp, receivers sufficiently se-
lective, and frequency-adjusting apparatus
sufficiently accurate to guarantee content-
ment to every one of us., Thege technical
improvements are matters that we ought to
have attended to long ago. "There will be
a better brand of amateur radio next year.
Perhaps we will find this convention, for
all its difficulties, a blessing in disguise.

January 1st marks the dividing line be-
tween the old and the new in amateur
radio. It is going to be very interesting,
a few years from now, to iook back on our
1948 emotions as recorded in QST, to see
how we sweated and bled over these prob-
iems and with what unnecessary uneasi-
ness we then viewed those opening months
of 1929. When we look back then we are
going to wonder how we ever got along in
1927 and 1928 with those crude methods
which we once employed. We now enter
the new days with our new methods, with
the new spur to accomplishment and with
enough things to do to keep us busy and
exeited for five vears,

It is the duty of every amateur fo pre-
pare himself for the new life which exists
on the other side of January 1. It is the

JANUARY 1, 1929, magic dafe, is upon

normal season for good resolutions, and
they are certainly in order in amateur
radio. ST has made a strenuous effort to
be of the maximum service to amateurs
during 1928, The individual amateur must
now know that his transmitter is properiy -
constructed and adjusted. he simply must
be able to monitor his transmissions both
for frequency and guality, and he must
have improved the selectivity of his re-
veiver. He must alse have prepared his
station to do some of its operating in
the 3500-4000 ke. band, with arrangements
for a quick shift to other bands, particularly
the higher-frequency bands, when the
spirit moves. With these simple prep-
arations, with what unlimited eagerness may
he look forward to his new world!

Of course all of the problems are not
solved. The joy would go out of amateur
radio if there were no more difficulties, no
more objectives. As we enter 1929 we test
our present ideas and we shall find out in-
teresting things, both from a technical
standpoint and in the field of human rela-
tions in operating. A.R.R.L. Headquarters
feels that it has done about all that it ean
do to prepare the individual member for
1929. We have presented operating advice
and technical information by the hundreds
of pages, the very best data that muld be
advanced short of actually experiencing
1929, Now it is up to you fellows. We
want you to write us and tell us of your
experiences and of the technical pgadgets
and innovations which you find useful.
There is a great shortage of QST material.
During 1928 it has szeemed that almost
every member felt that he was lacking in
the wisdom to make suggestions that would
he useful in rebuilding the station. The
wreater portion of the material which we
have published to prepare ourselves comes
from the T.eague’s technical development
program. We here do not know why vou
fellows have felt o bashful and backward
about coming across with your own stories,
whxch have always been the backbone of
result of “individual members’ work, pub-
lished and passed on for the information of _
all the other members. Now we need help
and we call upon you to tell us of the in-
teresting things you have done with your
own statlon apparatus.

There is another field, foo, in which
Headquarters needs help. We enter 1929
with no colperative arrangements with
foreign amateurs, with every amateur
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zuthorized, so far as his license gives him
the privileges., to work on all the frequen-
vies available to amateurs. The A.R.R.L.
proposals of early this year, for a sub-
division of the amateur international fre-
iuencies by continents, did not meet with
any general endorsement. It was the view
of many leading amateurs. both at home
and abroad, that one could not lay down
a workable plan in advance; that we would
have to go into 1929 and actually experience
it for a while, Then, with first-hand knowli-
edge, plans for international colperation
between amateurs could be made. You
readers are going to notice many things.
You are going to see that if only so-and-so
would use such frequencies, and another
crowd some other frequencies, satisfactory
work would be possible where otherwise it

JANUARY, 1929

isn’t. You will decide that if only some-
hody could be induced to do something or
other, vast improvements would resuit. The
chief function of the International Amateur
Radio Union, and its greatest value to us.
is going to be in the negotiating of such
agreements between the amateur societies
of the world, to make possible that greater
degree of felicity in amateur relations
which comes only with mutual recognition
and codperation,

On  both of these ecounts, then, the
technical Geld and the operating feld,
AR.RL. Headquarters invites your com-
ments and your vcontributions as we learn
what 1929 ig like.

Good luck!

K, B, W.

Official Frequency Stations

HE omcial Frequency Station sys-
tem furnishes a service cooperative
with but differing from that of the

Htandard Frequency Station, W9XL, which
iz also woperated in accordance with
plans made with the O.F.8. Committee,

The chief duties of the O.F.S. are to in-
dicate the frequency of each transmission
at its termination, to check the frequency
of other transmissions when requesied and
to aid in the general work of keeping all
amateurs within their assigned bands. The
announcement of frequency at the end of
each transmission will be in kilocyeles and
consist of four or five numerals without any
punctuation whatever,

An accuracy of at least 0.59% is required
of all OF.8. and it is expected that they
will check their frequency meters at least
once cvery ftwo months against a guitable
standard or Standard Frequency transimis-
zions from WIXL.

Bee page 688 of the November issue of
ST,

The present iist is asg follows:

WEXAO-W6ZV, VE3FC, OZ2AC, W6AM,
WICK, WIAWW, WBEQ, W4XE, W5SZAV,
WOEGU, We6ZH, W2MU, W4RY, W5SP,
W7GQ, W2DS, WIBZQ, W6BGM-W6CVOQ,

_WIIG, WIZL-WIAVW, W2CLA, W8GZ-
“W8ZG, WIBGK, EGZNM, VEIAL, WBAPZ,
WHEOX, WIAAC, WEBZT, VE3CO. EG20D,
W6CAE, WHAXQ, WICPM, WHEW, Wi-
AXA, WIBGH, EG28Z, W6BB, WSDAL,
WOAUG, VE2BE, W2BRS, VE4BT, OA-
EBG, W4LK, EGGISNJ, WiCCW, WEBAU,
WoUZ, W2EF, W6AKW, W6CDY-W6CRX
W6AYC, W6BRO, W6WN, W6BMW,

WECMQ, W7AAT, W9AHQ, WYIEFO,
W6BAJ, EG5YK, W6BZU, W1BD, W5NW,
OATCW, WEEC-W6XE, W6QX, OABLF,
W6QL, W5BG, W2DC, WOBVC and W2UV,
—H. PO

Standard Frequency Transmis-
sions from W9XL

Hehedules for January and February

Sehedute AT Heheduie T

Gentral Gentral
Btandard Frequency Rtandard Fraguency
Time (PM) in ke Time (PM) in ke
1200 7,300 4:00 30,000
$:12 7.225 3:12 29,000
4 7,150 3:24 24,000
6 7,075 3338 14,400
G148 7,000 3348 14,300
4100 4,000 4:00 14,200
4:12 3,750 4:12 14,100
9124 3,500 $:24 14,000

Division of Time

4 minutes—CQ CQ CQ de WOXL WIXL
W9XL.

3 minutes——sgeries of letter “d” with the
dash about f{ive seconds long and broken
every half minute for station call letters.

I minutes— -frequency: ke,

4 minutes—time szllowed to change to
next frequency.

DATES OF TRANSMISSION

_ Jdanuary Schednie Febraary Schedule
Gth “B” 3d wpy
11th AT Bth SAY
25th “AN 29d “pAw

All 0.F.8. should use these transmissions
to keep their frequency meters calibrations
within the required limits of accuracy. It
will he appreciated if vou will send us a
veport on your reception of these signals.

-, P, W.
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The Status of 28,0;00-1(0. Communication

A Review of Results Attained, a Discussion of Seeming Discrepancies With
Present Theories and a Presentation of Some Practical Suggestions

By Ross A. Hull*

N addition to heing of very considerable

importance, the present development
of the 28,000-ke. band is at once the

most engaging and most baffling prob-
fem that the amateur has faced for many
years. Of course any problem is, to the
amateur, engaging if it is baffling but this
one would seem to possess a rare combina-
tion of the expected and the unexpected
which makes it
of particular ap-
veal to the im-
aginative or ex-
perimentally in-
clined  individ-
ual, The possi-
bilities of the
new bhand have

diately that the new band was more satis-
factory than any other. Amateurs familiar
with the present theories of high-frequency
transmission phenomena admired the en-
thusiasm of the leaders in this new explora-
tion, lelt pleased that the Kennelly-Heavi-
side “layer” should have come low enough
to have permitted such an auspicious vpen-
ing, but hinted knowingly that the “layer”
would soon vise

s0 far been ex-
ploited in only

WeUF
The station which variicipated with WiCCZ in the experi-

to its normal
heights, when
contact  would
fail. That some
suuech change
in the equiva-
flent layer
height has taken
place at inter-

vals during the

a tragmeﬂfa}'y mental work with high aungle radiations deseribed in the tewi. year is evident
and superficial  The transmitter comprises o UX-112  crystal  oscillator, a from an exam-
manner but at 11Xiis a.'a;(lhiwn ULX-ﬂIn'lsﬁtw i?atzrmﬁdinieé a,t‘m-'nliﬁ;m, u,»ng t;: ination of the
: « T ag the jinal amwplifier, e two ifas wmplifiers bo i | 3
this .htage it is 4 on the owiput r}-equﬂncu and the (/X-852 is therefore results which
considered that reulralized,  The yeceirer 4 of conwventionoel tupe ewmploying have been ob-
sufficient ovi-  a [IX-199 tube as detecior and UX-201-A as amplifier, tained. 'The

dence has been

accumuiated to indicate many apparent dis-
crepancies between practical performances
a | the predictions of scientists and engin-
€ers,

It is this condition which has prompted us
to write of the work which has been
accomplished in the hope of provid-
ing the incentive for a much larger
group of amateurs to experiment in fields
tn be outlined. It is this condition, also,
which has impelled us to place on record
the performances which appear to be at
variance with present theory, hoping ear-
nestly that those scientists who have con-
ducted the past brilliant researches in the
characteristics of the upper atmosphere will
be incited to come to our aid and level off
the seeming incongruities with which we
cannot help being concerned.

In March of last year the band of fre-
yuencies between 28,000 and 30,000 ke. was
thrown open to the amateurs of this coun-
try. Before the end of that month several

stations had become active and communi-

cation across the continent had been estab-
lished. Many amateurs claimed imme-

*Associate Technical Fditor, (8T. In
A.R.R.L. Technical Development Program.

charge

extent of these
changes and their frequency, however, differ
=0 from what one would have been led to ex-
pect from the present knowledge of the
npper atmosphere that they are thought to
constitute one of the discordant notés on
which we hope to play at some length.

It must be admitted that the presentation
of this estimate of the status of 28,000-ke.
communiecation is handicapped seriousiy by
the fact that it is based on the obhservations
of amateurs only (whose activity in the
daylight hours is, with very few exceptions,
limited to the week-eunds) and that these
observations and veports of contact cover
an unknown fraction of recent amateur
activity throughout the world. In conse-
rquence, our data consist chiefly of smatter-
ings of observations taken during the day-
light hours of most week-ends during the
last eight months. If we were more daring,
or if it was not our object to present =a
strictly conservative veport, we would
hazard a guess at the possible performances
during the entire period, hoping that we
would not be overlooking some theory
which presupposed a week-end trip on the
part of the ionized regions to locations
nearer earth.
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After the first successes in late March
and early April, when communication was
established across this continent, between
the Atlantic coast and France, and from
both the Atlantic and Pacific coasts to the
middle-western States, it became evident
that the equlvalent layer must be lower, on
the basis of present theorles, than had been
anticipated for that time of year. PFurther-
more it seemed apparent that the equivalent
jayer was maintaining this low position with
unexpected consistency, for of the first
s ven week-ends since the opening of
activity six of them had been known to
provide conditions permitting satisfactory
communicatfon.  Without making allow-
ances for imperfections in transmission and
reception eguipment—which undoubtedly
influenced the resulis-—ithe general impres-
sion was created that communication on the
new band, when both transmitter and re-
ceiver were in full daylight, was quite the
equai of that on the 14,000-ke. band. Rignal
strengths in most cases were of a high

order, though it was thought at the time

the periods of severe fading were more
frequent than on the lower-frequency band.,

These results, together with the predic-
tion that the equivalent layer probably
would be at its lowest during the summer
months,® led many to decide then and there
that the 22,000-ke. band, presented to the
amateur as interesting buc worthless terri-
tory at the International Radiotelegraph

Conference, was, in a considerable measure,
the solutio to our congestion problem. The
free electrons in the wupper atmosphere,
however, were aiready starting on =z vile
move upwards o spite us.

During the months of May, June and July,
when, it at any time, 28,000-ke. communica-
tion shouid have been successful according
to present ideas of the behavmur of the
ionized regmm, the contacts were wiped
almost into oblivion. On ounly four week-
ends of the thirteen in these three months
was any communication reporied. it is
clear, however, that the satisfactory week-
ands in this perlod were (uite the egual
ot any in the previous period, R7 and R8
signals of particular steadiness being com-
mon even in contacts between the coasts
and centr: T States. Of course, we must
admit a weakness in the evidence which
leads us to deduce that the equivalent layer
height was greater during the week-ands of
May, June and July than during those of
March and April. In the first place, it is
certain that smateur activity is at its low-
ast ebb during the summer week-ends when
vacations and auvtomobile frips are of
greater appeal than the contortions of a
mere ionized atmosphere. Further, it is

Hoyt Taylor, Proceedings of Inslituie of Radio
i crs, August, 1928, wakes one of many such
predietions.
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conceivable that 28,000-ke. activity was at a
lower ebb even than that on other {re-
quency bands as the combined result of the
psychological eifect of the first successes
and the temptations of the great outdoors.
if only amateurs could be maa {0 appre-
ciate the significance of their efforts!

Early August gave indications of s return
toward civilization on the part of hoth the
amateurs and the free electrons, for ai that
time satisfactory mmtaots were reported in
inn,reasn‘-,q numbers. And as the season
pro,&zressed and the davq became shorter,
¢ommunication became even more satisfac-
tory and more wide-spread, whereas, if the
equivalent layer had behaved as current
hypotheses would seem to dictate, it should
have migrated to higher regions from which
the 28000-ke. signals would never have
returned to earth. During this period also,
our concept of the performance in general
may be distorted somewhat by the fact that
the number of amateurs znd their expen—
mental activity was definitely on the in-
crease, However, there should be some
significance in the sLatement_ based on re-
ports received, that satisfactory «ommunl-
cation over distances up to 100 miles and
over 1,000 miles was established during all
af t‘he fifteen week-ends between that of
August 12th, and that of the last reports
to hand-—November 18th.

Nor was this communication limited to
the Northern Hemisphere. During Sep-
tember, for instance, the first Anstralian
successes in communication across Aus-
tralia and between Australia and New
Zealand occurred at a period when com-
raunication in this country was being main-
tained, and when the first signals from the
'United States were being «‘:opied in MNew
Zealand., Through October and November,
v“o the week-end of our most recent reports,
aetivity increased ‘-fﬁddlly and for every
week-end the upper atmosphere continued
to prove equal to all the demands that the
28,000-ke. band of frequencies made upon
it. As the result of possible improvements
in the apparatus used, or on account of still
further changed conditions, communication
during the seven week-ends ending Novem-
ber 18th, became definitely more consistent
and more reliable. By this time contact
had been established between England and
both the Atlantic and Pacific Coasts, be-
tween Hawaii and both the Pacific Coast
and the central States, and, on November
9th, between the Pacific Coast and New
Zealand. The reports, though dealing more
with new contacts made than with the re-
liability of any one of them, indicated that
signals of the order of R7 and HE were
general over distances beyond the skip-
distance, even from transmitters with an

{.R.E.,

2. A, Hoyt Tavior, Proceedings of the
August, 1926, as one example.
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input as low at 10 watts. Reports from
the few amateurs who caught on to the idea
that it was the characteristics of any one
prolonged contact and not the news of the
momentary first linking of some two sta-
tions which was of greatest importance,
served to create the impression that when-
ever communication was established it was
usually with signals of greater intensity
and steadiness than those found on the
14,000-ke. band, and that fading, when not
sabstantially absent, was at a very low
period, At fimes, 1t would seem, the only
sudible fading was at such a low perlod
that it could be detected vnly after pro-
longed c¢ontact, when the slgnais would
have been observed to vary a point or two
in audibility from one transmission to the
next.

Hince the development of the 28,000-ke.
band was one of the activities in which the
Technical Development Program was sched-
uied to take & part, we had been observing
the progress ol affairs with particular in-
terest. Toward the end of (ctober the re-
aults had wandered so far from our expecta-
tions that we made hurried plans to conduct
a week of intensive observation, hoping that
we would be in time to take advantage of
the continued apparent abnormalities of
the ionized regions and possibly to take
observations during the expected period
when they would return to the condition
which we had come to regard as normal
for that time of year. Our hopes in the

case of the latter possibility were to be m

vain! In general, we had been completely
batfied by the consistency and effectiveness
of the communication reported and we had
found it impossible to reconcile the results
with our interpretation of the current
hypotheses regarding the conditions in the
upper atmosphere. We were determined to
see for ourselves how effective and how
cvonsistent communication could be and to
make guite certain that the equivalent layer
was not fooling us by breezing down to
lower levels just for the week-ends. In
addition we hoped to be able to duplicate
and possibly check the ezperiments® of
.Meissner, conducted on 27,000 ke., in which,
contrary to reasonable expectations, some
higher angles of radiation were found to be
much more eifective than radiations at low
angles or at the tangent of the =surth’s
surface,

But in order to make clear this, to us,
important objective it will be necessary to
digress in order to discuss some of the
present views (nncfrnlng: the nature of the
ionized regions and the puSSlble behavior of
frequencies of the order of 28,000-ke. in
them. We might point out at this moment
that it would appear as though many ama-

4. A, Meissner, Proceedings of the [LR.E.. Novem-
ber, 1927.
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teurs regard the problems of communica-
tion on the new band merely as those of
the transmitter or receiver circuit. Some
of their chief worries, it would seem, are
whether the Hartley is better than the
Ultraudion on that frequency and whether
the tuned-grid tuned-plate can be made to
oscillate with eguivalent ease. It must be
admitted that such considerations are prop-
erly a phase of the problem but it is certain
that they do not compare either in interest
or importance with that essential and
elusive part of the communication system
which extends a few hundred miles above
our heads. In all earnestness we plead for
a greater appreciation of this point on the
part of amateurs engaged in experiment on
the new band.

It is well known to all amateurs that long
distance, high frequency communication is
made possible by the existence of a condi-
tion of ionization in the atmosphere which
produces a refraction or bending of the
waves leaving the surface of the earth,
causing them to come down again at dlstant

Fuli Wave Antenna.

FIG, 1. TWO TYPES OF 4NTLNNAS WHICH
SHOUILD BE PARTHULARLY EFFECTIVE FOR
UPRRATION ON THE 25000-KC. BAND

The enienna dimsnsions given were calculated for
. frequency of 28,846 ke, No feeder lengths are
provided since they will be dependent upon the loca-
tion of the tranemifier with respect ifo the antenna.
Theu can be detevmined, however, bu reference to the
Sept, 1928 QST on page $5.

points, the locations of which are dependent
upon the conditions in the ionized atmos-
phere and upon the frequency being used
for the transmission. We will not attempt
a detailed explanation of the influences by
which the atmosphere is considered to be
ionized, since this has already been treated
in great detail in ST by Taylor and Hul-
burt and, more recently, by Rice. A bril-
liant array of more comprehensive articles
on the subject is also available in other
technical publications.* We might_ state,
however, that the ionization responsible for
the refraction can be considered as the

4 FProe. L.R.E.; Bell. Tech., Journal; Physical
Review; and many foreign publications.
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breaking up of neutral gas molecuies of
the upper atmosphere into their negatlve
zonstituents——clectrons—and their positive
constituents—ions. The most important
agency, xausmg this ionization or freeing
of electrons is considered to be sunlight.
in cousequence the ionization experiences a
daﬂy variation due to the rotation of the

and a seasonal change as a re-
of the inclination of the e¢arth’s
to the orbit. A eommon iniscon-

THE 22.000-KC.
H0=ler,

EQUIPMENT AT

iter wsed jor the z‘mm w on

the table ai the ht, above it heing the feeder-
funing  apparalus. Two ITX-352 lubes, with their
yrids and plates connected, were uwsed as rectifiers

in the plate-suppiy sustem.

seillator,  The
¥ X223

AU

4-4 was opero r(’d

t,,,,,,_
a mall shack
the main Wi1((

Izu- o,pmn'u.ms
guarter of a mile from

('hmlf 4(
station.

u—p‘tion on the part of amateurs is that
the lonization is in the form of a relatively
thin layer which exists at 100, 120 or per-
haps 400 miles above the earth’s surface
depending upon the time of the day or
year. In actuality, it would seem, the
jonization exists from the surface of the
earth to the outermost limit of our atmos-
phere. 'The ionization iz not, of course,
constant, but extends upwards in an irregu-
lar gradient to a height of maximum inten-
gity at, possibly, a puint between 150 and
W mlle% above the surface of the earth,
after which it tapers off in another irregular
gradient to the limit of the atmosphere. In
nrder to avoid the complexities of reference
to this gradient quantitatively the practice
has been adopted in some scientific eircles
of gpeaking in terms of “the height of the
layer’™ or *the equivalent layer height.”
The gradient of ionization which would
cause a 14,000-ke. wave to be bent in such &
manner as first to reach the earth again at
a distance of 1,000 miles would be termed
“an equivalent helght of so many miles,” the
ierm being intended to suggest that if a

5. We ure inclined to think that the use of such
terminalogy, though pussibly convenient, is auite
sonfusing, Amateurs need hardly be wurned that
the eonstant visualization of such “layers’ is likely
to vesuit in [alve voucepts
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reflecting medium was placed at the *“so
many” miles height, and that should the
waves travel to and from it in straight
iines, they would reach the earth for the
first time at the same 1,000-mile point. In
short, the “equivalent layer height” aiready
mmentioned many times in this paper refers
to the height of an imaginary reflecting
surface which would cause the same skip
distance as that resulting from the particu-
lar ionization gradient being considered.
The important thing ig to avoid the tempta-
tion to think of the ivnized regions as a
“ceiling” of a definite height—instead to
keep in mind the faect that any heights men-
tioned are only those of an imaginary equiv-
alent reflector.

The gradient of the ionization or, more
correctly, the gradient of the free clectron
density, is the factor actually responsible
for the bending or refraction of the waves.
The speed of travel of the waves is increased
by an increase in the number of free e¢lec-
trons in their path and consequently when
any two adjacent rays, for example, are
projected into the regions of the atmosphere
where free electrons exist in increasinglv
wreater numbers, the higher of the two rays
meets more free electrons than the tuwer.
The higher ray therefore travels faster than
the lower and the beam of rays is bent® TIf
the ray beam starts out at a low angle it
possibly will be bent only slightly and will
return to earth nearer and nearer to the
transmitter until a critical angle is reached
from swhich the beam will vefurn at the
uedrest possible pmnt to the transmi‘tter.

a‘(dered to be hent in such a manner as to
ouf, into space without ever returning
earth.

Aside from the gradient of the free elec-
tron density, another factor enters into the
process of refraction. It iz the frequency
of the transmitted signal. T'he deg’ree of ve-
fraction is decreased as the Jrequency is
increased and hence the angles of the radi-
ated rays which are bent away from the
eurth and lost become lower as the fre-
quency goes up. By making a number of
assumptions it has been culculated’ with an
equivalent layer height of 100 miles (a
“measured” average height over this coun-
try during several days in August, 1927)
that on & frequency of about 20,000-ke. all
rays radiated at angles greater than 10.8
degrees from the tangent of the earth’s sur-
face are bent off into space and wasted as
far as long distance communication is con-
cerned. Further, with the same eguivalent
layer height, and on the same assumptions,
it has been shown that only the lowest rays
would ever come to earth when a frequency
of 26,090-ke. was used and that this, in con-

G,  Rice, @87, July and August, 1427,
3. Tavlor, Proe, I.R.E., August, 1926,
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sequence, is the highest frequency on which
communication could be had between two
distant points on this earth. From this we
would be led to expect communication with
frequencies between 28,000~ and 30,000-ke.
only when the equivalent layer height was
in the vicinity of about 75 miles and then
only by utilizing the tangent ray or rays
radiated at very small angles to it.

We realize fully that this has been but a
pititully crude and abbreviated statement of
the generalities of some existing hypotheses
but it will have served its purpose if it has
indicated to amateurs not yet familiar with
them these two facts—that they require an
aequivalent layer height of the order of 75
miles if reliable long-distance 30,000-ke.
communication is to be had, and that they
assume all rays radiated at angles greater
than a few degrees above the tangent ray
to be Jost in space for all time, In recon-
ciling these same hypotheses with the long
studied performances on the lower frequen-
cies, however, it would seem that the equiva-
jent layer height must be assumed to be at
least 100 miles in the summer days, except
on rare occasions, and that its height at
other seasons must be still greater. And
measurements® of its height, taken in var-
ious ingenious fashions and on the basis of
some assumptions, have tended to check
these figures. As a result of which we felt
justitied in wondering whether the equiva-
lent layer had been extraordinariiy low dur-
ing many portions of the last eight months,
whether frequencies of the order of 30,000-
ke. were refracted in just the manner that
had been visualized or if the free electron
density gradient {and perhaps the ioniza-
tion gradient in general) differed in some
strange fashion from the character which
we understood to be in order.

The anticipated loss of all rays except
those radiated al very low angles also con-
cerned us greatly—as it has concerned many
athers—+for the Meissner cxperiments had
appeared to prove that the 27,270-ke. radi-
ated at angles of 28 degrees and others at
%0 degrees from the tangent ray were vast-
f{y superior to those of the low angles for
communication between Nauen and Buenos
Adres. Meissner’s published results® were
limited to the behavior of that frequency
only over that particular distance and it was
hoped in our week of experiment to see
which, if any, of the upper angles were
effective on  28,000-ke., and to discover
whether the most effective angles for one
distance were aiso the best for all other dis-
tances beyond the skip.

The station at which the rxpemmental

8. Briet and Tuve, Phys. Rev., bcpt.. 1928, Taylor
and Hulberi, Phys. iev., Feb., 1926, R. A. Heising,
Proe. I.R.E. Jan., 1928, Dahl and Gebhardt, Proc.
[ R. March, 1928, Breit, Tuve und Dahl. Proc.
ept., 1928, Schelling, Froc. [.R.E. Novem-

ber. 1928
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work was conducted was W1CCZ at Wianno
on Cape Cod. The apparatus and the special
beam antenna® had been built some months
previously at the summer home of Mr. E. C.
Crossett for experiment on the 28,000-kc.
band but activity had ceased when Mr. Cros-
sett moved to his Chicago home in Septem-
ber. At our request the station was re-
opened and placed at our disposal for the
test week.

The antenna system consisted of a hori-
zontal fundamental Hertz antenna fed at
one end through a tuned two-wire feeder

THE OPERATING &

ACK
wiecz

AND ANTENNA AT

system. A reflector wire was located one-
quarter wavelength behind this antenna and
two other reflectors were supported one-half
wavelength on either side of the antenna.
At & point three guarter-waves in front of
the antenna a single director was mounted,
the whole arrangement being similar to the
system suggested by Uda™ and Yagi® The
mechanical arrangement of the system was
such that it could be dd]usted to any angle
above the horizontal in either a webterly or
eabterlv direction, the exact orientation be-
ing on a line running 14 degrees north of
west, corresponding to the Great Circle be-
tween Wianno and Eastern Australia. 'The
transmitter used to excite the antenna con-
sisted of a UX-204-A tube arranged in a
self-excited circuit and operated with an
input of approximately 400 watts.

The chief difficulty in our way was that of
ubnalmng observers who were free enough
to give us their entire interest during the
days of the test. We were extremely for-
tunate in finding two amateurs “on the air”
who threw themselves into the work with
apparently limitless enthusiasm and stood
watch fur us during almost the entire fuil
daylight hours of the week. The amateurs
were Mr. William Eitel of W8UF and Mr.
Ivan O’Meara of ZL2AC. Without the co-
operation of these two gentlemen our ob-

4, L8,

Dectober, 1423,
iv. Uda, Proe, {.R.E., May, 1927,
i1, Yawi, Proec. !L.R.K. June, 1828,
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Jectives undoubtedly would not have been
reached. 'We would place on record our
appreciation of the splendid spirit and keen
understanding shown by them.

Activities opened on November Ist at
2:00 pm. E8.T. It was planned to trans-
mit for the first half hour of every hour of
the week during which any communication
conceivably could be possible. This first

THE £3.000-KC, TRANSMITTER AT WETS
Thia station also was acltive in shaerving the
apecial test iransmissions and has played an im-
rortant purt in recent work with Reinartz of WiXAM.
{XAM and 818, it will be remembered, were piongers
in the activity on the oid i0- and 80-meier bonds.

transmission was therefore of one-half hour
duration, At the termination of the period
WO6UF was heard calling W1CCZ and soon
afterwards communication was established
with that station. The beam at this time
was adjusted at an angle of 60 degrees to
the horizontal facing west. W6UF at Los
€iatos, Cal., reported the signals a steady
5 and, after being told the nature of the
tests in progress, immediately agreed to
stand by for the entire week. His signals
were RS with slight fading. 'Without delay
the beam was adjusted to a sequence of
angles between 80 degrees and the horizon-
tal position and Eitel reported definite con-
seyuent changes in signal intensity. A
{urther immediate observation on his part,
and one of probable great significance was
that fading was influenced definitely by the
changes in beam angle. With the beam
changed to 30 degrees to the horizontal,
the gignal strength was reported to have
increased from RS to RY and the fading
which was severe st some angles, was ob-
served to have disappeared almost complete-
ly. Kitel picturesquely qualified the in-
¢rease in signal strength at the 30-degree
angle by stating “My father sitting in a
chair six feet from me can hear signals dis-
tinctly at all times when angle is changed
to 30 degrees.”

As we afterwards discovered, ’Meara of
LL2AC at Gisborne, New Zealand, was lis-
tening to these same transmissions and, to
our surprise, also reported that the 30-de-
gree angle was greatly superior to any
other. The signals were first heard by him
at 7:40 a.m. New Zealand time (8:156 p.m.
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E.8.T.) when they were reported R3 to R4
with slight fading. At about the same time
{’Meara heard the harmonic of WIK at R4.
During the progress of the test the signals
from W1CCZ varied between R3 and R5 at
various beam angles but increazed whenever
the 30-degree angle was used. A signal’s
strength of R6 to R7 was given for trans-
mission at this angle. At the end of the
first hour the WIK harmonic was reported
to have faded to R1 while the signals from
WI1CCZ maintained a strength of between
R5 and R7 until the transmitter was closed
cown at 6:00 p.a. E.S.T. (10:20 am. N.Z.T.)

QOut of the kindness of our hearts we had
made a schedule with W6UF for the follow-
in, days no earlier than noon E.S.T. (9 a.m.
P.8.T.). Communication was again estab-
lished at this time, W6UF's signals being
R4. At this time the beam was adjusted at
60 degrees east (having been left at that
angle after a previous test itransmission)
and the W1CC¥ signals were reported R4
also. The beam was immediately changed
to 30 degrees west, when the signal strength
jumped to R8-R9 as on the previous day.
ZL2AC also followed the transmissions on
this second afternoon and apparently on all
succeeding days, but unfortunately his full
report on the remaining receptions has not,
at this moment, been received.

Contact with W6UF was continued until
5 pan. E.8.T. when the last of several at-
tempts that day was made to communicate
with the New Zealand station. ZLZAC was
heing heard at R4 by W6UF but no trace of
his signals was evident at WI1CCZ.

With the exception of one day, when
Eitel was obliged to be away from his home,
daily communication was maintained with
him for the seven days. At no time were
the signals from WI1CCZ reported by him
to be of an audibility of less than R% when
the beam angle was at 30 degrees. [t
would appear that the signals made their
first appearance suddenly at almosi full
strength and, ay darkness extended beyond
the {fransmitter, disappeared with simiiar
rapidity, The WICCZ signals were first
evident at Los Gatos at about 7:46 a.m.
P.E.T. {10:45 am. KE.8.T.) The signals
from W6UF, however, were not heard at
Wianno until 10:30 E.S.T. After this hour
thoroughly consistent signals could be ex-
vhanged until about 6 p.m. E.S.T. when the
W6UF signals usually would drop out. ©On
only one afternoon did they disappear
before this—at 5:35 pa. KE.ST. The
WICCZ sgignals, though, did not drop out
until between 6:30 and 6:456 p.m. E.S.T.
when the beam was adjusted to the §0-de-
gree angle. On the last evening of the test
period, when the reflectors and director had
been removed, the gignals at W6UF went
out almost an hour earlier. In general, the
signals from WICCZ could be received
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across the continent approximately an hour
earlier and an hour later than the signals
of W6UF. The antenna used at W6UTF was
a full-wave “Zeppelin” fed Hertz operated
at heights varying from 10 to 26 feet above
ground.

Experiment, with different beam angles
and with the director and some or &ll of the
reflectors removed, was made, extending
over almost the entire hours when communi-
cation was possible. Clode letters were sent
to designate the different settings of the
beam and in this way Eitel selected the
most effective setiing without a knowledge
of the angle. Many splendid checks were
obtained of the imiproved signal intensity
and greatly reduced fading at beam angles
within a few degrees of 30 degree. In con-
trast to Meissner’s results no particulariy
effective angles above this were evidenced.
The removal of the director made it clear
that it was of very slight benefit. Also,
experiment in the removal of the side refiec-
tors made it appear that they were not of
appreciable importance. The rear refiector,
it seemed, was performing most of the work
by itself. When it aiso was removed, leav-
ing the antenna system as s gimple hori-
zontal fundamental Hertz approximately
one wavelength above ground, the signal
strength immediately dropped from the nor-
mal R8-R9 to R4-Rb and fading became
pronounced.

It is unfortunate that conditions were such
that similar signals were received from sta-
tions using ordinary antennas during fthe
entire week. It had been hoped that at some
time of the test period the wusual signals
would disappear, so making it possible to
determine whether or not the signals from
the beam failed in the same manner.

As the result of our observations of the
28,000-ke. work in general and of this test
week in particular we find our mind filled
with what appear to be important questions
—problems to which we have not, ag yet,
found any solutions. We feel that we might
well state them in the hope that other ex-
perimenters will come forward with sugges-
tions. They include: .

{a) With the knowledge that 25 of the 36
week-ends including and preceding that of
November 18th were satisfactory for com-
munication in the 28,000-ke. band and that
such communication was maintained on
every day of the first week of November,
are we to believe that the conditions in the
upper atmosphere at those times were as
unusual as present hypotheses would de-
mand ?

{b) If the conditions during the last nine
months should be considered normal, why is
it that such frequent and such satisfactory
ecommunication has been possible on the 28,
000-ke. band when the hypotheses concern-
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ing the behavior of such frequencies would
not seem to permit it? )

(¢} Can we assume that the high-angle
rays actually are increased in amplitude
when a beam antenna, such as that used, is
tilted at high angles?

(d) If this is so, and if the gradient of ioni-
zation in the atmosphere is such that only
the lowest rays ever refurn to earth, why
iz it that the rays radiated at relatively
high angles to the earth’s tangent appear
to be much more effective than those radi-

KIG. 2.
FOR AN

ONE
ANTENNA
REFLECTOR

PRACTICAL ARRANGEMENT

AND  ADJUSTABLE

,'Phg cross pieces supvorting the reflecior wire could
be  pivoted on the upright poles with éron bolts.
Then, by adjusiing the iie ropes, the angle could be
varied. If transmission in the opposite direciion {s
io be aliempied the reflector could he wulled over to
the other side of the ewlenna by wmeans of the
ropes. The dimensions of the antenna and reflector
are given in ihis case also for £3,846-ke.

ated at low angles? Why is it that the
radiation at higher angles provides, at var-
ious distances, unot only definitely higher
signal intensities but also a marked reduc~
iion in fading and an increased period of
reception during any one day?

As a further result of our observations
we are able to present some odd suggestions
regarding equipment and experimental pos-
gibilities which may be of interest to ama-
teurs who are to undertake operation on the
28,000-ke. band. They are concerned chiefly
with antennas which, it would seem, have &
very important influence over the vesults
ohtained.

Vertical half-wave antennas suspended at
heights above ground less than their length,
and horizontal antennas at heights greater
than one wavelength, it would appear, radi-
ate strongly at low angles. In the light of
our experience, therefore, they would not
seem particularly effective on the 28,000-kc.
band. Full-wave vertical antennas suspend-
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ed near the ground and horizontal antennas
strung at a height of one-half wavelength
are mnsmered to radiate strongly at angles
between 20 and 40 degrees. They probably
would be more qatlstactory than slmple an-
tennas arranged in other fashions. The low
heights make it possible that the antenna
will be drastically sereened in some loca-

ANOTHER VIEW OF

THE WICCZ ANTENNA

tions and every cndeavor should be made
to erect it in an open area well clear of
trees or buildings.

The experiences with the W1CCZ beam
antenna have made it evident that any such
=ystem can be made much simpler than was
first thought. In its most practical form
the system would consist of a half-wave an-
tenna mounted centrally between two re-
flector wires one wavelength apart. A
quarter wave behind the antenna the third
veflector would be mounted, the four wires
being supported in some wooden structure
which would permit the angle fo be varied.
The exsact form of the supporting frame is
not of particular importance and the ama-
teur can be depended upon to design some
assembly which is most suited to his facili-
ties.

Another highly satisfactory and still
simpler system wonid consist of & horizontal
half-wave antenna with a single reflector
wire behind it. The reflector could be tied
into place with ropes and made adjustable
in the manner shown in Figure 2.

The length of the antennas for a given
Erequencv can be defermmed in the usual
manner.” The reflector wire or wires should

QST, Oct.. 1928.
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be made approximately
fength of the antenna.

The apparatus or circuit used in the
fransmitter itseif need not differ from those
used on the other high ircquenmes. Particu-
lar attention should be given to the tank-
virenit constants, the plate supply system
and the wechanical (on%ructmn in accord-
ance with what are at present considered
wood pra\tweé and special care must be
tuken in the tumng adjustments if a elean
and steady signal is to be obtained. It is,
perhaps, more 1mportant on this band than
on any other to maintain the input to the
tube at or below the rated value.

The best modern practice for the lower-
frequency bands can well be followed in the
28,000-ke, receiver also, The only possible
necessary change, beyond that of the tun-
ing-cireuit counstants, will be the detector
piate voltage. In most receivers, an in-
o e in this »oltage over that used on
ather bands will be found necessary to pro-
vide & satisfactory condition of oscillation.

With a good 38,000-ke, transmitter sud
receiver and a suitable antenna (preferably
oue equipped with one or more adjustable
r ,ﬁec‘torsr a magnlhcent field for communi-
cation and experiment is opened up to the
amateur. The chief thing is to realize that
communication can be expected only when
the two stations are separated by a region
of daylight and that contact is likely io
tail completely at some times,

What i1s most needed at the present time
is the complete and aceurate record of per-
formances obtained, particularly with regard
to the date, times and consistency of wro-
fonged and frequent contacts. . Amateurs
‘!’111 therefore contribute definitely to the
development of the band if they will make
a practice of noting the details of such con-
tacts and sending their observations fo
Headguarters, Another uargent need, of
sourse, is some variation of existing hypo-
theses which will account for the resuits be-
ing obtained!

Yome day, we believe, the new band will
be found to comprise frequencies of untold

nine-eighths the

worth.
— e Strays G
WIDJK sunggests that the €Q parrot

awned by a fifth district ham really ought
to have an operator’s license to avoid com-
plications with the Radio Commission. If
apprehended it is thought said parrot could
ask for nothing better than solitary con-
finement on a diet of crackers and water.

Clipping from the humor column of the
Puiuth (Minn.) Herald:

*A professional radio operator seems to
be one who connects with lost explorers
after amateurs show him how.”
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A Crystal Note Without a Crystal

By T. C.

HO of you has listened to the com-
mercial transmitter with its clean
cilt note and not wanted to dupli-
cate it? Herewith follows a de-
viption of a master-oscillator power-ampli-
fier transmitter operating in the 3bH00-ke.
band at W1CGR, which has been developed
to a point of reliable performance compar-
able with that of a commercial get-up, but
within the means of the average amateur.

NEUTRALIZATION V8. ¥FREQUENCY DOUBLING

Although the overall efficiency may be in-
vreased by neutralizing the amplifier and
operating the oscillator ut the amplifier fre-
gquency, this method has heen replaced with
the slightly less efficient one ot doubling the

A. Undesirable feed back eliminated un-
der all conditions which makes pos-
sible the (ollowing items under “B”

and “C”,

B. Frequency changes made easily with-
out the necessity for additional ad-
justmenis.

€. A steady, clean cat note with pure
d.c. characteristics.

Iy, A slight change of ilube character-
istics has negligible eifect upon note
and frequency, which may not be true
when the nsual pseudo bridge is em-
ployed.

F. In orvder to duplicate the above by
neutralizing the amplifier, elaborate
shielding, additional windings and a
neutralizing condenser are necessary.

Referring to the oscillator which operates
in the 1750-ke. band (the amplifier operating
in the 8500-kc. band) the schematic wiring
diagram shows that a series feed split coil
Hartley has been chosen. Other conven-
tional self-excited circuits should work out
satisfactorily. However, this one seems to
iend itself to the =application particularly
well, in that its output is reasonably con-
stant over a wide range of frequencies, with
but a single control adjustment, ‘The series
feed is partly responsible for this conven-
jence and, therefore, has been given prefer-
ence over the more commonly used shunt
feed.

It should be noted that the tank eircuit is
vompleted with a high grade mica condenser
of 004 pufd., located close to the tank indue-
tance, and that it must carry the radio fre-
quency current in this circuit which may be
zeveral amperes.

The position of all leads to the inductance

*WI1CGR, original 2DR, i36 Dwight Road, Spring-
fleid, Mass.

Cooper*

referred to is relatively as shown; this is
equally true of the center-tapped resistances
and by-pass condensers, The latter arrange-
ment permits of short radio frequency re-
turn leads and accordingly, has been given
preference over transformer center-tapped
windings.

A strong second harmonic may be realized
by choosing # high value of grid leak re-
sistance in the order of 10,000 ochms or more,

4 GENERAL VIEW OF THE SET COMPLETELY
ASSEMBLED.

The top. back and side coverg may be removed to
allow greater uecessibility when it 18 necessary ta
worlk upon the equipmeni. When in ploce, as shown,
they offer complete protection of the set ogoinst dust
and dirt a8 well ag mechanical injury. The lower
portion of the ponel carries the oscillator tank circuit
ennienser and the e poltmeter and milliammeter.
;f"he upper punel edrries the amplifier equinment.
I'he three upper meters are jor antennn ecurrent, vlate
roltage and plate current while the weter in the
renier ig for jilament voltage. The condensers con-
irol the frequency of the amplifier faml eireuit and
anfarwng susiem.,

=

by reducing the number of turns in the grid
virenit to a working minimum and increas-
ing the plate turns to a working maximum.
Incidently, the note will also beneiit.

Let’s deviate from our description for a
moment. Before one can raise the efficiency
of any circuit, the losses must be reduced to
that point where connections are connections
and insulation is insulation.

For example, don’t wire up a tank circuit
with No. 18 wire when the inductance may
be of 8/16-inch copper ribhon, for a chain
is only as strong as its weakest link. Don’t
expect condenser bearings to stay clean and
depend upon them for good contact forever.

8
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it pays to brighten them up ai regular in-
tervals,
denser with inferior insulation. Particular
attention must be paid to similar points
throughout the system.

The oscillator tube is a T7X-210 and a plate
current of 3% mils is obtained with a plate
voitage of B00. Strong, stable oscillations
are had at a frequency of 1750-ke.

The second harmonic may be readily heard
in the 3500-ke. band by disconnecting the
aerial and ground from the receiving set and
moving it ten or twenty feet from the
oscillator and also removing the transmitter
amplifier tube from its socket, taking vare
to disconnect the coupling from the ampli-
fier grid to the vsecillator tank cirenit.t This
is the time o check the oscillator note and
frequency, always remembering that you
ecannot expect the amplifier note to be any
better than that of the oscillator,

OSCTLLATOR POWER SUPPLY

After continual failure to realize a pure
d.c. note with the conventional brute force
iilter, the eircuit shown has been adopted.
The reactors, radio frequency chokes and
,,,,, A large
capacity across the 216 rectifier tubes does,
il is true, load them heavily, but egually true
is the fact that the regulation is improved,
a factor in obtaining constant oscillator fre-
guency under varying loads imposed by the
amplifier. The capacity across the rectifier
may be reduced without mwuch change in
regulation but the percentage of s.c. ripple
will be increased.

COUPLING CONDENSER

The .001 pfd. coupling condenser between
the grid of the amplifier and the tank circuit
of the oscillator should be mica insulated to
withstand both radio frequency voltages and
the combined d.c. voitages of the oscillator
plate supply and the amplifier grid bias.
Its value is not particularly critical and
may be decreased to .0008 ufd. with equally
good results.
tap from the amplifier grid should be moved
nearer to the plate end of the oscillator
tank coil.

AMPLIFIER

The amplifier 1760-ke. power input is de-
veloped across the choke, RFC, which is
described in the data appearing under the
schematic diagram. The by-pass condenser,
8, veturning this grid circuit to the ampli-
fler center tap is essential. If it is omitted,
complete cut-off of the amplifier piate cur-
rent is not possible with an open key when
“‘T isetter still, eonstruct a monitor with which you
s&n continue to check the character of the signals
when the station is in operation. See page 17 of the
{)ctober issue for further information on ibe construe-
tion of the monitor.~Tach., Editer.

Don’t use s leaky socket or con--

As the size is reduced, the-
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s reasonable fixed biax is used. This re-
suits in the familiar back wave common to
most master-oscillator power-amplifier
{ransmitters even though neutralized. It is

also important that the plate ¢ircuit return
10y

o~

condenser, not be omitted.

The 203-A amplifier tube is worked with
an input of 80 watis since it has been de-
termined that this represents an optimum
use of the output of the oscillator previousiy
described. A series feed plate supply has
been chosen for the amplifier as for the
oseillator. “T'he amplifier grid is also highly
hiased and radiation of vonsequent tube har-
monics suppressed by & seleciive coupled
radiating s

The ition for optimum coupling under
such conditions is surprisingly critical to
that degree where small plus or ininus
values from the correct one may result in
overheating of the amplifier tube, loss of
useful radiation, shifting of frequency from
a swinging radiating system or & change
in note and other undesirable inherent
reactions.

POWER TRANSFORMERS

One of the requisites for a steady note is
good voltage regulation of the plate and fila~
ment supplies. The use of three transform-
ers as shown in the diagram materially
helps in realizing this condition.

RECTIFTER TUBES

ITX-281 vectifier tubes are not rated to
deliver their output at 1,000 volts; neverthe-
less, the particular stock tubes in use have
coutinued to do so at an average of 80
milliamperes and show no signs of weakness
after 700 hours of intermiitent service.

RADIO FREQUENCY INDUCTANCES
The oscillator inductance iz wound with

aoft copper strap 8/16-inches wide and
1/16-inch thick. The maximum diam-
oter of the c¢oil is 4 inches and the

shape of the winding supports is hexagonal
and not round. ‘The szpacing beiween the
edges of the turns is % -inch. The grid coil
is of seven turns and the plaie coil of twelve
and a half turns. The spacing between the
two coils is half an inch.

The amplifier plate eoil iz wound with
thirteen turns of No. 12 soft drawn copper
wire, each turn spaced three-eighths of an
inch as measured between wire centers of
adjacent turns. The maximum outside
diameter is 3% inches.

The sntenna coupling inductance consiasts
of eight turns of No. 14 soft drawn copper,
turns spaced $/16 of an inch between wire
centers of adjacent turns and with & maxi-
mum outside diameter of 5% inches.

it has not been found necessary to mount
the various inductances at right angles to
each other; however, it is good practice to
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have at least three inches of clear gpace
around them and not inciude any metal ob-

jects in their concentrated fields.

RADIO FREQUENCY CHOKES

The radio frequency chokes, RFC, prevent 1
returning to 9.
ground through the power transformers or

radio frequency currents
from taking the long path be-
tween the oscillator and amplifier.
The jumper between the center
tapped resistances of the radio
frequency tubes serves to stabi-
lize both circuits. This lead being
at zero radio frequency potential
does not effect the coupling but
without it, undesired reactions
may obtain.

CONTROL ADIUSTMENTS

There are three main adjust-
ments nearly independent of each
other and these may be carried
out in the ovder given:

1. Oscillator frequency.

2, Amplifier tank circuit fre-
quency.

4. Radiating system frequency.

AMPLIFIER PLATE SUPPLY AND
KEYING METHOD

These items representing two
closely associated circuits will be
considered jointly. We will start
by calling attention to vhe method
of keying which has suecéssfully
passed tests wherein other meth-
ods have fallen short.

An electrified receiver with &
minimum sensitivity of 10 micro-
volts-per-meier when operated in
common with the transmitter 60-
cycle supply failed to register
interierence. A three-circuit
tuner located some 150 feet from
the transmitter also was unable
to detect the transmitter opera-
tion. Other clecirified receivers
in the immediate vicinity were
likewise free from any transmit-
ter interierence.

Returning to the schematic, 2
reactor, X, is used to refard any
sudden change of the amplifier
piate ecurrent and a condenser,
(34, absorbs keying surges. Onmly
the amplifier current flows
through the reactor and the cur-
vent through the resistors, R2 and
R3, does not aifect it.

The pure d.c. of the oscillator

should not be contaminated by an impure 2.
plate supply to the amplifier tube.
eordingly, the reader is urged to follow the
It hag been
the writer’s experience that interference to

schematic or its equivalent.
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neighboring broadcast receivers wvesults
even with selective receivers if a modulated
supply and operation on 3500 ke. are em-
ployed.

The resistors, R2 and R3, as shown in the
amplifier piate supply serves these purposes:
Improves regulation.

Protects the filter condensers from
surges.
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THE COMPLETE BCHEMATIC DIAGRAM OF THE TRANS-
MITTER AND POWER SUPFPLY 18 SBHOWN AIBO;}E‘.

The comnections between the power supply unitz and the
transmilter wre shown in dotted lines, No lines are shown
for the oscillator flawmeni due to ils position in veference tu
the transformer winding feeding il. The inductances wsed for
the escillator tanic, amplifier plate cirewit and anienng cireuit
: escribed in full in the tewl. The rodin frequency chokes,
FC, ace small honeycomb ila #/1 ch thick wound with
Neow 22 gee. wire, The inside dinmeier i3 Y-inch und the out-
side diumeier, 1Vi-inch, If gimilar chokes ure nol available, all
muy be constructed ag EFCI 1s, This cousists of o m'ngl; ic'mef
of No, yfr.‘s d.ee. wire on a §-inch tube, The winding {8 § inches
I_-trng. The constants of the filler circuit in the wower supply are

dicated on the drawing and lhe other cunstunts of the trans-
mitter qre as follows:

gﬁ;-wau'o” npfd, CB—B00 npfd. 2—=30,0u0 to 30,000 ohma

("’72.:-"()'1 ::}‘id' =i, 000 ppfd, rapable of dissipaling &0

€5t ufd. {{:Vm&()l) ‘ pufd. waits,

2 ulde K—10.000 ohms. Ri—10,000 ohmxs avyrox-
h 2 AVHTOR

(5—1,000 pufd. Bi1—32§ ohmas. imuately,

X=—30 henries capable of luwndling 100 mils. d.ec.

]-ﬁ-‘rovidgs that part of the bias which
may be readily shorted for keying.

From an examination of the keying
method, it is apparent that the ecombined
values of the bias battery and the IR drop

Ac-
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across the resistance, R3, should be sufficient
for complete cut-off of the amplifier tube
plate current when the oscillator is operat-
ing and the key iz open. When the key is
slosed, the amplifier plate current will not
exceed 15 or 20 mils, assuming the radiating
system to be detuned during this check.
Should the current exceed these values
with the recommended “C” voltages, it is
suggested that the coupling lead from the

4 REAR VIEW P THE SE
GENERAL ARR ANGF ’Vihl\‘?‘ (473
ARTS
ity fu‘l‘*wyry (,I[ulﬂ?ﬁ!)"l =
iier for the
fier {uhe
v and the
Abhove the
mplifier and

OWING THE
THE '-E"A[t‘IOUS

The pseillator Iulw and
located ab the | aht with the multip
?wqh voltage
ig mounted
fwo tuning unliit‘rH
condensers and tube
anienna auluefances,

grid of the amplifier be moved away from
the plate end of the tank coil just enough to
bring about the correct conditions. Closing
the key and rPsonatmg the radiating &
shouid now increase the amplifier plate eur-
rent to at least 70 or 50 mils and the oseil-
lator plate current by about 2 mils. These
values will vary somewhat with different
antenna systems.

The writer will be pleased to answer ques-
tions pertaining to this article prnmdmg‘
zelf-addressed stamped envelopes are in-

cluded.
pi Strays gl

The current and voltage in the keep- alive
eireunit of the mercury are rectifier is uﬂuallv
kept down to the lowest possible value in
order to reduce the heating of ithe tube at
the point near the keep-alive arc itself. At

0 OST
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times this voltage may drop somewhat and
the are becomes extinguished. When the
13 oitf, the current in the cireuit drops
o and the magnetic ﬁeld ‘u'ﬁund the

..iuemg a "eltage a¢ross the termmals of the
choke, This voltage may, in many cases,
be high enough to cause a break-down in
the insulation of the choke or transformer
which supplies this circuit. A way of pre-
venting this voltage from doing any damage
is to shunt the choke with a vesistor of
from 5,000 to 50,000 ohms,

S O

BOOK REVIEWS

Sy H. P. Westman, Technical Editor

ANDBOOK of Chemisiry and Physies
H Iy Hodgman and Lange. Thirteenth
& edition by the Chemical Rubber Pub-
fishing Co. of (leveland, Ohio. Price $5.00,
1196 pages with an index comprising I8
pages.,

There ar
Mathemat
hles

ng the following:
General
of matter ! :
3 pAY snd Barometrie Tables,
b ymcmg Bound, Hleciricity an Mawwlmm ar
Light s, Mis
‘mtmm and Formulas, 53 pa
d Reripes, 8§ pages, Photographie Formulag, §
Measures axu‘i TIniis, 118 pages, Wire Tables,
ez and Problems, T pages,
ay be sesn. several of these se
direct interest to the radio experimenter and enginece,
The mathemaiical tables include among other things,
Mfzebrmc Bormul&u, trwnnc-nwrrmai funetions, differ-
ern ki 3 metry, four and
five plane lo:zrithms, nainrai sim‘ sines, tangenis
and contangents, hyperbolie funetions. degress-radians
and g table giving the eeciproeais, : and motﬂ
of numbers hetween § 2
cumference and area of vircles of their diamevers,
section on mathematies may be obtained geparately,
the price being e

Hifteen sections o
ul Tables,

[)nmd Lhnmﬂ??‘ ’
and Froncis DBrooke Vagdes, 295 pages and
figures. Published by MeGraw-Hill
smpany, Ine. of New York City.

fo lho i ampnmie underiving
the operation of mercury are fiers.  In addition
it treamis both the kneotron and tungar tubes giving
their prineiples of apercation and their outstanding
characteristics.

Well aver half the book is devoted to power rectifier
sircuits employed with mercury arc reeiifiers, Methods
{ aitacking many nf ihe problems met with in this
work are outlined aund the regulation of hoth single
and poly-phase arrangemenis is ireated extengively.

A chapter on the theory of the causex of are-hack
brings out many interesting points which must he con-
sidered in the weneranloperavion of these units.

For the man who is interesied in finding out more
about mrr'eutv are book ix of great
lutP set it along standard
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The Heterodyne LLow Frequency Generator

By I. E.

T is to be conceded that the low fre-
quency generator is an indispensable
piece of apparatus aLbout the radio
laboratory. It is required to act ag a
source of alternating voltage, at any de-
sired frequency in the audible range, in all

measurements made on amplifiers, loud
speakers, filters, micrnphnne trausmitters

and many other pieces of apparvatus used
in radio practice. In fact, it can be used,
in combination with a suitable amplifier, to
supply an alternating voltage for any kind
of measurement rvequiring such an em.f.
Among these may be listed the following:
operating the various types of low fre-
quency bridges, measuring capacity, phase
angle, power factor, resistance, el ecetera.
In making many of these measurements,
gpecial arrangements of apparatus ave re-
guired but in all ¢ases the low frequency
generator is indispensable.

The low frequency generator which iz
in general use is a vacuum tube osciilator
having a wvariable tuned circuit, the in-

ductance und capacitance in this tuned civ-
adjusted,
159.2

cuit being 0 according to the

formula f oz that the desired

freguency is generated directly, The large
inductance used is generally fixed while the
vondenser consists of two parts, one vari-
able in steps and the other, connected in
shunt, continuously variable. The guantity
of apparatus requlred and the ¢xpense in-
volved is velatively considerable. at least
it is considerable from the viewpoint of the
average experimenter,

It is well known that an audio frequency
heat note can be easily produced by the
process of superimposing a high frequency
vseillation upon another high frequency
oscillation. The beat fregneney produced
is equal to the difference hetween the two
high frequencies. However, in the most
fumiliar case where sach beat frequencies
accur—in the oscillating Y’PC\“iV!"f"—thP eojn-
plete gamut of the audible range is p(lawr}
over in almost & hair’s breath movement of
the condenser tuning dial. ¥t is, therefore.
impractical to use such a wmethod for the
production of audible frequencies without
making some effori to c¢house the proper
conditions. It is true that it might be pos-
sible to make the set-up operable hy shunt-
ing a micro-condenser
of the principal condenser, but it will be
found that this will not be a practical solu-
tion. If a slow motion gear train be used.
*President, National Radio Institute, Washington, D.C.

across the terminals

Smith*

the ratio of this train will have to be su
great that the effects of back-lash will cer-
tainly mask the very small motion that
the main condenser is required to make.
The problem then, is to find the conditions

FIGURE Thiv is weohably lhe simplest method of
denerabing auu,w Srequencies by wmeans of beats.,
Mthough it 43 possible lo generaie both freéquencies
in o wnyle tube, this wsually resuits in bad dragging
of both Jrequencies into step when the cirenits are
adugied for low heat frequencies. Lwose c(m'plma
hetween the lwo eivewils shouwld be cmployed tn ar-
der to alleviate (his condition.

under which the following requirements
will be met:
{A) It must be possible to continuously

vary the frequency from zero 1o

the required upper limit (general-

Iy the limit of audibility).
{B) The variation of frequency, when
caused by the turning of the dial,
must be so accomplished that there
is not an uncomfortably iarge
change of frequency for a given
amount of dial motion.
Sutlicient power must be generated
at any frequency in the range to
satisfy the requirements of the
tosts being made.
The harmonie content of the
put shall not be too large.

These are the main requirements., Any

others that arise will be considered as they
are met. The simple arrangement iz il-
fustrated in Figure 1. Tt eonsists of a
generator of the ordinary type, on the left,
having in its tuned circuit a2 fxed in-
ductance and a fixed capacitance. Coupled
to this is an osciilating receiver, shown on
the right, having also fixed inductance but
a variable capacitance. There is nothing
new in this arrangement but we shall see
that the important feature is the value of
the counstants employed, The method of
arriving at them is as fullows: T.et F be
the constant frequency of the generator at
the left of Figure 1, and let f be the vari-
uble frequency of the generator on the

(D) out-
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right. The beat frequency, f», resulting
from the combination of F and f is

fo == P-f B4

whether F is greater or less than
f makes no practical difference, but only
makes a difference in the algebraic sign of
fu. The auditory response to f, is the same
whether its algebraic sign is plus or minus.
With F constant, then, f must vary in the
same amount as f. varies, That is, if the
beat frequency is to vary from zero to
20,000 cycles per second, then £ must vary
between F' and F=20,000 cycies per second.

Let fu, then, represent the total range of

Capacitance in esciliating recelver

20

CIGURE 2. The twe curves show the effect of chang-
Wy the wvoive of capaciiance across the inductance of
the variable frequency oscillator upen the frequency
at which it is oscillating. The horizenial Hne P, i

wi the frequency of the fxed frequency oscil-
lator  which s wlan  the wolue of fl, the
highest frequency of the asoillating receiver,

Beats v the audible range are generated buetween the
potnts marked 0 and b with zero beat at C'1 where the
enrps orosses the Amed frequency Hne. It should be
noted that o much larger ohange of capacily iy re-
quired to vun through the owdible range of beats
when the ranye of the variable frequency oscillator is
iower than the jived frequency. The shaps of this
curve aiso indicater why o Ayh O cireuit i3 more
atable than one of low capnoitance; ths greaier volue
of I, the faiter the owrve gets and the iese effeci a
given change in capacitance cuuses.

the beat frequency and let f; and £, be the
upper and lower limits respectively of the
frequency of ihe oscillating receiver. As-
auming that the coupling between the two
oscillators is very loose as is the case in
actual practice, we write

k k o
fo = fi-fp = S {(2)
=, JLGC kY ,‘f’rL C,

in these formulas, the frequencies are in
kilocyeles per gecond, inductances in miero-
henries and capacitances in mierofarads.
The constant k, for these units is 159.2.
Now suppose it is desired to cover the
whole range of f. over 180 degrees of a
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tuning econdenser dial and that the con-
denser we wish to use has a capacity ratio

%

e
= {3}

(h
where {J; is the maximum ecapacity of the
condenser and ¢: is the minimum. Sab-
gtituting this relation in equation (2}, in
order to eliminate O, and solving for L,
we obtain

k* ¥
| P — [\1’ -1 ]
£of s ’ 4)

Equation 4 gives the wvalue of the in-
ductance required in the oscillating recsiver
in order to make the limits of the beat fre-
quency meet the limits of the movement of
the tuning dial. &ince £f = LC./k, Equa-
tion 4 may be put into the form

£
Lh

£ e {5)

‘Awf'!}? w

It will be seen from this that since f, ig in
the aundible range, for f; to be above audi-
bility, r must have a value lying between
t and 4. The lowest possible value that f.
may be permitted to have is the uvpper
limit of audibility, which would require that
r be equal to 4; in other words the capacity
ratio of the variable condenser would be 4.

The frequency f: is the lower freguency
limit of the oscillating receiver. The upper
timit is

fg = f: '1"' f}; (6)

To obtain the equation for the heat fre-
quency at any setting of the varviable con-
denser, let r' be the capacity ration at that
getting. 'That is, if : be the capacity at a

given setting, then C.'/C, = r’ at that set-
Then, since f» is £; — i3,

ting.

r

From this equation, the calibration enrve of
the generator can be computed very eclosely,
providing the values are measured accurate-
iy and the calculated curve may be used as
a check on the experimental calibration.

In order to visualize the phenomena let
us refer to Fguation ! which states that
the beat frequency is equal to the difference
beitween the frequencies of the two gen-
erators and that one of these frequencies
is constant, (i.e., does not vary with the set-
ting of the condenser) while the other does
vary. The manner in which the oscillating
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Figure 2 marked k/+/LC. This curve is
a hyperbola and lies completely below the
axis of zero frequency; that is, it is algebra-
ically negative with respect to the fixed fre-
quency of the other oscillator because we
are considering the beats as the difference
between the two. However, it all sounds
the same to the car, zo we need not worry
whether the curve is above or below the
axis,

It will be noted that this hyperbolic eurve
never reaches its axis of zero frequency; in
fact we do not even wish it to enter the
vegion of andible frequencies. But if we
raise the curve to the position of the curve
marked f, in Figure 2, part of the curve
will fall in the region of audible frequencies
as far as the beat note between the two os-
cillators is concerned. This part of the
curve lies hetween the points a and b. The
two parts of this section of the curve that
lie on either side of F are equal with re-
spect to their frequency range; in other
words at  the beat frequency is zero and as
we g0 in either direction on the curve away
from (., the beat freauency rises until it
reaches the limit of audibility at & and b.
For the purpose of generating audible fre-
quencies it is not necessary to use both
halves of this section of the curve; further-
more, by using only one half of this sec-
tion we are enabled to use a smaller capacity
ratio. If we wused both halves of the
curve, we should have to have a capacity
ratio 1.414 times as great and would cover
the aundible freguency band twice over the
range of the condenser.

It will be noted, however, that as the
curve iz raised farther and farther, the
part of it which comes into the audible
range of beats hecomes steeper and steeper.
It is, therefore, advisable to raise it only
ag far as is required to bring its flattening
top portion into the audible range. This
means that it is advisable to have the fixed
frequency, F, as low as possible and have a
high C/L: ratio in the tuned circuit.

{Infortunately, it is not possible to deter-
mine on a fixed frequency that is just above
the mudible range and obtain satisfactory
operation. This is due to the fact that hoth
of the oscillators employed generate har-
monic frequencies as well as the funda-
inental frequencies desired. 1t is, there-
fore, possible to beat the second harmonic
of the lower fundamental frequency against
the fundamental of the higher frequency
and get a heat note that may be in the audi-
ble range. For example, if we use 20 kec.
as the lowest fixed frequency ahove andi-
hility and vary the oscillating receiver from
20 to 40 ke, to obtain a beat frequency of
from zero to 20 ke., we find that the second
harmonic of the fixed frequency is 40 ke.
and as the beat between the fundamental
of the fixed frequency and the fundamental
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of the variable frequency goes from zero
to 20 ke., the beat between the second har-
monic of the fixed frequency and the funda-
mental of the variable frequency goes from
20 ke. to zero. From this it will be seen
that when turning the dial of the variable
frequency generator, we will have in the
output circuit two audible frequencies, one
of which varies from zero to 20 kec. and
the other (weaker but still good and audi-
ble) varying between 20 ke. and zero,

The tabulation below shows the beat fre-
jquencies generated by various combinations
of harmonics and beiween harmonics and
the fundamental frequencies involived. The
first column headed, ¥, lists the funda-
mental frequency of the fixed oscillator.
This value is varied between 40 and 120
ke. in 20-ke. steps. The second column, f,
gives three values of the variable frequency
which correspond to beats between it and
F, or zero, ten and twenty kiloeycies, the
values of which appear in the third column.
The other five columns give the beat fre-
yuency for various combinations of har-
monics.

F ! Fof  F-gf 2F-8f oF.8f 2F-Af LP-8f
40 40 0 10 o 40 40 4
a0 10 20 20 10 0 10
20 20 0 49 20 40 60
0 60 [} 60 a 00 a0 80
50 10 40 20 30 20 i6
40 20 20 40 0 20 40
80 20 [} &0 [} 80 20 80
70 10 &0 20 5O 40 80
80 20 40 40 20 0 20
1060 100 0 100 [ 100 no 100
a0 10 &0 20 70 80 50
20 20 #0 40 40 20 [
120 120 0 120 1] 120 120 120
110 10 100 20 20 20 70
100 20 80 40 80 40 20

The more desirable conditions are those
in which no beats between the harmonics
oceur at a frequency of 20 ke, or lower,
From the table it will be seen that as the
value of F is raised, this condition is im-
proved. Theoretically, no frequency can be
obtained where no such beats are had but
in practise, the frequency may be so chosen
that these beats occur between harmonics
that are remote from the fundamental fre-
quency and are, therefore, of small enough
energy not to result in an audible signal
in the output circuit.

Tt will also be noted that the beat between
the second harmonies of beth oscillators as
shown in the fourth column is always double
the desired beat frequency. The only man-
ner in which this can be overcome is to
insert filters that allow only the funda-
mental frequency to pass and combine the
output of the two oscillators in a common
detector circuit. This materially compli-
rates matters and unless a very pure out-
put is required, it is not done. TIts effect in
the output is that of introducing some en-
ergy at the second harmonic of the de-
sired audible frequency.

{Conttnued on Poge 90)

»
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Rotten Television
By The Old Man

AY, son, between you and me it’s just
about time somebody took a crack at
all this hogwash that is permeating
current literature concerning tele-

vision, Tve been following it all preity
closely, und getting hotter and hotter about
it, and by garm I've got to get it off my
chest. Ii's s just ioo much for this old bird
to swallow,

Last Fall T got tﬁguther a pretty good
television outfit. Nice dises, dandy motor,
all the dingbats and doodads, and whatnot.
l’ set it aﬂ up according to directions, and

as ready to get what was Lo be got.

Now. pudgmg by the articles and ad-
vertisements that are appearing by the
seore these days, 1 was all primed for the
biggest thrill of my hoary and sinful career.
in just a few minutes I was going to tune
in on & television station, twiddle a few
knobs, and see the pretty pictures.

Here’s what happened. 1 tuned in the
siation. That part was easy, at least. WNo
picture. Just a funny bunch of lines. Then
[ took a slant at what the directions say:
“After tuning in on a television transmis-
sion, all that is necessary iz to bring the
drive motor into svnchromc:m. and the pie-
ture will appear.” Sounded easy, so I hove
up and down on the motor rheostat a little.
Not a darned picture. [ gave it some more
of the same medicine. Just exactly no dif-
ference at all. By this time I was b
ning to smell a rat in that innocent lo z
sentence in fhe directions.  “All that is
necessary—"—eh? All that is necessary.
There’s the rub! For the rest of that broad-
vast I twiddled and jiggled and sweated and
fumed, and only ence toward the tail end
did I hit synchronism.

I did hit it once. For about half 4 second,
actually, I had the picture. It was a rotten
pleture. It flickered and it was fuzzy and
foggy, and about the rime I was v'ondering
how and why they picked on a cow to tele-
vise, it suddeniy dawned on me that it was
a man’s face I was looking at. Then I lost
aynchronism and my man disappeared in
a maze of badly intoxicated lines. By the
time that broadcast finished I had & brand
new and extensive vocabulary. Kitty, hav-
ing ventured too near during the festivities,
had been spat upon copiously.

&ince that time I have tried it some more
I bought all the synchronizing ga dgets
there are, but I'll be nlple dad gormed if
{ can hold that picture in gynchronism for
more than a couple of seconds. It just isn’t
heing done, and 1’1l bet my favorite corncob
that nobody will ever dgp it for any longer
period unless some public-spirited - family

starts in to breed television synchronizers
through eight or ten generations.

There iz another nasty little habit zhat
mum of mine has. In the infrequent second
I manage io hold it, a snake that has
ung in the suout with home-brew
‘tenn wander into the picture and all
across the subject. I don't know what
makes him, and I can’t seem to control him.
ymetimes he’s there, and sometimes he
isn’t, and sometimes he brings his velations
with him. [ don’t Iike snakes in what I
sev, but what am T going to do about iv?

In these honeyed-up ads and articles, why
don't they go ahead and itell the whole
ztory? Why don’t they sav that there isn't a
single practical synchronizing system avail-
able vet, and that gutmg’ vour picture and

. mfdmg 1t is about ten times as hard as hold-
‘obb

v forty-meter d.e. signal by
mmif a Bi-plate iunmg condenser with

haft und ne vernier? Why don't
ay that it takes a lot of practice and
the fingers of u magician to hold & pic ture
for about three microseconds? Why don’t
they tell us that the picture is only 2 little
cuss abour an inch square, and that the
whole bu%meqb looks iike a fire scene in the
movies ?

Why don’t they wention that the defini-
tion is rotten in the little pictures, and many
times worse in the ones where prou use a
magnifying glass to get them bigger?

And why don’t they explain that the only
way we can gei hig‘ger pictures and better
definition is by using enough modulation on
the carrier to take up half the broadeast
band, and thai even if we had transmiiters
to send such stuf and receivers to receive
it—which we haven’t—ihe Federal Radio
Corporation wouldn’t let anyvbody have that
much of the ether?

Why don’t they say that television is
crude, results are difficult to achieve, and
that it is only a plaything for the experi-
menter who i sfied with occasional bum
results, and that it is distinctly not at the
stage where John W. Public can buy an
outfit and get anything remotely approach-
ing & sutisfactory piciure?

Now, I'm all for progress. Don’t get me
wrong. [ am sure that some day we will
have really practical television. There are
2 lot of serious experimenters like Jenkins
and Alexanderson working on it, and when
vou get people like that working on any-
thing, something iz bound to happen., The
two bhig problems of cheap satisfactory
nechronization and definition and size with
limited ether space will be solved by some-

{Continued on Pags 7
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A Poor Man’s M. O. P. A.

By J. T. McCormick*

trolled signal through a compara-

tively strong signal of the move
usual kind. The reason is no secret. The
crystal fellow’s dots und dashes are always
at the same piteh and we recognize them in-
stantly as belonging to the station we wish
to copy.

We sigh for a crystal—but we're too poor,
If only a fellow could build a self-excited
oscillator as steady as a crystal, the world
would be rosy indeed. We're so poor that
we can’t even aiford the extra tube neces-
sary for an oscillator-amplifier affair.

But wait! Perhaps all is not Jost. If the
erystal man’s note sounded perfectly steady
in the receiver, the little self-excited oscilla-
tor in the receiver must be as steady as the
crystal signal Lo which we listened. Now
we have something fo work on. We merely
need to find out why it is thal every ham
from Tecumseh to Tokio is able to build a
steady receiver; then apply our new knowl-
edge to the building of a {ransmitter. T.ook-
ing over the situation, we find that the re-
ceiver works under conditions somewhat dif-
ferent from those found in the usval trans-
mitter. In the receiver:

1. The tube runs perfectly cool.

2, There is very little load on the vounirol
circuit.

3. Regulation of the power supply is ex-
cellent.

4. The radio frequency load impedance is
low.

f. Low “(” is used in the control tank.

Differences 4 and 5 ure obviously in favor
of the itransmitter and it is apparent that
the reasons for unsteadiness in thousands of
gelf-excited transmitters must lie in 1, 2
and 3. We need not discuss No. 3 as nearly
everyone is giving it proper consideration at
present. Only 1 and 2 are left. Looks easy!

The receiving tube runs conl because we
do not try to apply twice the rated plate
voltage. Also, we tise a high grid bias. Of
vourse, we can’t afford to make the trans-
mitter dance to the same tune as the re-
ceiver in the matter of plate voltage be-
cause, after all, the receiver merely needs
to oscillate, while the transmitter must de-
liver power to the antenna. Most of us can
trim the voltage down a skinnv bit with
profit, though. Perhaps, the old 5,000-ohm
erid leak will give us another ampere in the
antenna, but we're after a chirpless note.
Let’s get one uf those variable resistors that
are supposed to be able [o dissipate a lot

OST of us have noticed that we are
able to read a weak erystal-con-

«WOBHR, 210 N, Knox Ave., Topeka, Kansas,

of power, and use it as a leak. We can pro-
tect it from radio frequency energy by
shunting it with a condenser and putting a
zood choke in series with it. We can twist
the knob to the left in a determined manner
until the monitor says the note is chirpless.
No. 2 is not as easily disposed of, but
we're going to tackle it. We usually think
of the tank circuit as a load on the tube, but,
conversely, the tube conductance is also a
load on the tank. Imposing a load on a
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FIGURE 1

tuned circuit is equivalent to increasing the
resistance of it. We want to keep the re-
sistance of the tank circuit low because it
controls the freaquency of oscillation and we
prefer that it be very partial to one particu-
lar frequency. Transmitting tubes usually
have a very low plate impedanc: and the
best we can do is to cut the plate voltage
and increase the grid bias (this decreases
the tube conductance) until the monitor
xives its OK.

Now we reach the real stumbling. block—-
the antenna. How in tunket are we going
to take the antenna load, or at least part of
it, off the control tank cireunit? Let’s try to
couple the antenna to the tube, but not to
the control circuit!

Figure 1 shows two ways of connecting
two tuned circuits together elecirically and
yet permit them to be tuned independently.
It is assumed that the voltage node of one
circuit has been precisely located and the
other circuit connected to this point. It is
assumed also that there is no coupling be-
tween the two circuits other than the con-
nection mentioned. (This is theory, not
practice!) Adding a load to one circuit will
not affect the other. If we can only per-
suade the tube to put v.f. “juice” through
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both circuits, we can couple the antenna to
ene and control oscillation with the other.
Figure 2 shows two ways in whlch this
vmght be done—only, they won't oscillate.
That is; neither civcuit will oscillate it both
of the tanks are tuned to the same fre-
quency.

I must leave the main line at this point
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FIGURE 2

and do a little switching. ‘We are in the
habit of referring to all circuits which won’t
oscillate as non-oscillators. Actually, there
are two breeds of the critters. There ig the
gentle animal which lacks .sufﬁcient feed-
back to produce seif-oscillation. It 1s more
or less harmless. However, there is also
the vicious monster which actively fights
oscillation. Remember when we hooked up
the tickler backwards? That’s one example.
Figure 3 shows two more. If we try fo
force oscillations in these circuits by means
of a driver tuned to their natural period,
we find that the anti-oscillator circuit re-
leazes power from the tube to damp out
the oscillations so forced. Because of this
natural perversity, the circuits of Figure 3
will not only refuse to oscillate of their own
accord, but azlso will stop the show if con-
nected in the same tube circuit with a genu-
uine oseillator. This, of course, is at reson-
ance. In the cage of non-resonance, the re-
actance of the anti-oscillator may be far
enough out of phase not to affect oscillation.
In that case, it does no harm. {Moral: Fila-
ment chokes smust not be resonant!)

Now that we have reminded ourselves
that there is such a thing as an anti-oscilla-
tor, let’s keep it in mind and reconsider the
circuits of Figure 2. First, we will take an-
other look at Figure ia. We decided that
the two tank ecircuits could be tuned inde-
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pendently—and they can. But it is also
evident that whenever oscillation occurs in
the L2C2 circuit, the point marker “X* must
rise and fall in potential at radio fre-
guencies. If we look upon the whole L1C1
circuit as being a mere lump of metal, we
realize that it, too, must rize and fall in
potential. Of course, L1 is an inductance
and €1 is certainly a condenser and it is
true that neither one nor both can be ac-
curately considered as a mere lump of metal,
but the “lump of metal” viewpoint is lucid
and near enough to the truth for our pur-
poses.

In Figure Za, the r.f. output of the tube
{if any) passes through both tuned circuits
because they are connected in seriey with
vegard to this output. It is ailso plain that
L"‘“’ iz connected to what would normally
ke considered a voltage node in Li. How-
ever, if L2C2 reacts to the r.i. current
passed through it by the tube {and it does)
the “node” of L1 is no longer a noda because
it is part of the “lump of metal” arfected by
L2C2. That is; the voltage node ig at the
canter of L1 as related to oscillations of
Li1CL, As related to the rest of the world
in general, however, no such node exists, but
there iz one somewhere heiween the center
and the grid end of L1. (Quick, Watson, the
smelling saits! Mr. Einstein hag fainted!)

About this time, we notice that the grid
and plate of the tube in Figure 2a are also
& part of the “lump of metal” and are, there-
fore, related to L2C2 in the anti-regenera-
tive manner of Figure Za. Now, LiCl is a
regenerative ecircuit simply becanse it is
connected to the plate and grid in such a
manner thal the phase relationship between
the plate and grid voltage is right to pro-
duce self-oscillation. When LiCI1 is oscil-
lating, the plate is negative ai an instant
when the grid is positive. On the other
hand, looking at the plate and grid from
L2 "2, if, for some reason, oscillations are
present in that circuit, the wvoliages im-
pressed upon the plate and grid will be of
the same polarity. These two circuits are in
series across the oubtput of the tube and if
the output current was to flow through both
of them, the voitages across L1Cl would at
ane instant make the plate positive and the
grid mnegative. At the same instant the
voltage across L2C2 would also tend to make
the plate positive and ait the zame time it
would apply a positive potential to the grid
hecause the plate and grid are both tied to
the same end of L2CZ. Thus the voltage
applied fo the grid by the regenerative cir-
cult will be 180 degrees out of phase with
the voltage applied to it by the anti-regen-
arative circuit. 'This assumes that both cir-
cuits are tuned to the same frequency. If,
then, at the same instant, one cireuit tries
to change the grid potential one volt and the
other circuit makes a similar attempt, but
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in the opposite direction, it is very clear that
nothing is going to happen.

We can plainly see that we must give the
oseillator an advantage over the anti-oscil-
lator if we wish the thing to perk. This can
be done by detuning the anti-oscillator eir-
cuit. Those of us who have used the Hart-
fey (who hasn’t?) know that the grid excit-
ation wouid be too great if LiC1 were used
alone with the filament tap connected to the
center of L1 as it is. We know also that
the plate turns would be too few-—ihe .f.
output impedance would be too low., Use
of the “anti” circuit would seem to correct
this. We know that it can easily cancel all
or any part of the grid excitation and we
can make it whatever we like by proper de-
tuning. Whatever reactance in proper phase
to the r.f. component of the plate current is
offered by the “anii” circuit when this ad-
justment is made represents the equivalent
of additional plate turns.

Giving the circuit of Figure Za an actual
trial, we find most of our reasoning to be
vorrect. It does oscillate. We can adjust
the grid excitation by proverly detuning the
“anti” tank., Although the voltage across
the “anti” tank is necessarily low to permit
oscillation, we find that we can pick up
plenty of power from it for the antenna be-
cause its reactance is lowered when the
antenna load is added and it ecan be tuned
rloser to resonance as the load is increased.
Touch the junction of L1 and L2 with a
screw driver, The grid current leaps up-
ward, but the beat note heard in the moni-
tor changes only slightly. This indicates
that we have been lucky enocugh to land
somewhere near the *node” of L1.

There is but one thing wrong. The plate
current is too high for the tube we are us-
ing. We are trying to duplicate receiver
vonditions in a transmitter and high plate
current violateg condition No. 1. Since the
grid excitation is just right, the high plate
current must be due to low output imped-
ance. Trying to get more plate turns by in-
creasing the reactance of 1202 will only
result in the stoppage of oscillation.

(bviously, we must compromise. The
eonnection of L1 must be moved toward the
grid end. This will place some of the an-
tenna load on the control tank, but it can’t
be helped. We move the clip one turn. It
is too much, ‘The cireuit is not as stable as
before with regard to antenna changes and
we cannot get enough plate current to re-
present a decent amount of input.

It occurs to us that we may be able to
concort from Figure 1 a circuit in which
neither fank is an anti-oscillator. We
actuaily aceomplish this in Figure 4, which
is simply a Hartley circuit with the addition
of a separate output tank circuit inserted
between the stopping condenser and the
helix. Giving it a trial, we discover the
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necessity of neutralization as shown by the
dotted lines in order to prevent the thing
from oscillating T. P. T. G. fashion. We find
the output tank very difficult to adjust be-
cause every part of it is wild with body-ca-
pacity effect. Perhaps we could manage to
put up with these irritations, but we also
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find that, at the higher frequencies, the an-
tenna is considerably coupled to the osciila-
tor tank by reason of capacity between the
pick-up coil and the “lump of metal”—the
output tank in this case. Chuck Figure 4 in
the waste-paper basket; it is no good at
amateur frequencies.

No, we won’t give up. We found Figure
Za to be practical in every way except that
it was necessary to move the elip on L1 a
whole turn at a time in adjusting. Figure
2b is fundamentally the same as Figure 2a
and is adjusted by means of nice smoothly-
running condensers. Of course, two tuning
condensers would be a nuisance so we must
modify the circuit as shown in Figure 5. In
this figure, & regular high-capacity conden-
ser is used fo tune the oscillator circuit and
to provide as much “C” as good efficiency
will allow. Two midget condensers are used
to feed the output tank ecircuit. The maxi-
mum capacity of these midgets need be only
just enough for this purpose. About 50
unfd, each will be sufficient at 7,000-ke. and
higher frecquencies. The lower frequency
bands will require larger condensers. The
capacity, of course, may be as large as de-
sired as long as one is still able to do the
actual tuning with the regular tuning con-
denser.

A trial convinces us that Figure & is a
really practical eircuit and up to 1929 stand-
ards. There is but one disappointing fesa-
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ture. We find it necessary to decrease ihe
capacity of the plate midget until the plate
current is at a respectable value. This,
naturally, puts some of the antenna load on
the oscillator c¢ircuit, but, nevertheless, the
circuit is #till a boon to the fellow with «
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FIGURE :

slim purse. In fact, I have installed it per-
manently—in a iin cracker hox! Figure 6
shows the details.

I found the tiitraudion transmitter shown
on pages 19, 21 and 22 of the September,
1027, OST and also on page 100 and 101
of the Handbook to be admirably adapted
to “canning” and speedily revamped it o
serve as the eracker box oscillator. The
midget rondenser that formerly served as
the feedback control in the Ulltraudion was
removed, a3 were also the antenna windings
from the plug-in coils. These coils should be
clamped down with wing nuts, but I haven’t
as yet found time to do it. The two binding
posts which formerly held the antenna leads
oW serve as connections to the two midgets,
€2 and (3 oi Figures 5 and 6, which are
mounted on a piece of hard rubber covering
& hole in the fop of the can. A single bind-
ing post was added just behind the variable
erid leak for the purpose of connection fo
the grid keying arrangement.

The cracker box rests on its back so that
what was formerly the lid is now the front
door, opening downward, All adjustments
to the vseillator can easily be made through
this door. Coils can be changed by first re-
moving the tube. Removal of the tube ix
accomplished through a hole directly over
it in the top of the can. This hole also pro-
vides ventilation. A slot cut in the right
side of the can gives access to the hinding
posts for plate and filament =upply.
smaller hole in the left side permtt; connec-
tion to the key binding post. These holes
complete the ventilation scheme. The hole
which admits the two midget vondensers is
cut in the top of the bux near the rear.
Cionnection to the midgets is easily made by
removing tube and helix.,

The ontput helix is mounted well above
the top of the box in a horizontal position
and at vight angles to the oscillator helix.
QSY of the output tank is accomplished by
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means of & clip. The clip end of the coil
iz at the vear, the grounded end heing placed
Lo the fromt to id body- ﬂapar*itv cifect.

i of Figure & is mounted on the tin Iug:s
soldered to the top of the box. The dial or
knob i (4 needs no indicator as the ad-
1ustment is made cntirely by observation uf
plate and grid meters and OK’d by the moni-
tnr. The antenna shown in Flg'ure 8 hap-
pens to be what 1 am using at prewnt Any
kind of an antenna can be used with any
kind of xuuphng to the output tank.

Plate and grid current meters are mounted
on the wall of the shack., These “meters’
spe merely indicators; uus is & poor man's
; I‘hev cunsist of two cheap "o!fmeter
wn:h potenmometerq to keep them

,dnnmg T of the oscillator has proven
guite effective, Tt is possible to move around
the shack ai will without changing the beat
note in the monitor in the least. The hand
may be moved all around the can without
perceptible change. Aciually touching the
can produces a very slight, but noticeable,
change of szignal pitch. Bringing the hand
near the “live” end of the vutput ¢oll pro-
duces bad swinging as might be expected.
Here are some fhings in remember when
tuning up Figure 6 for the first time: An-
tenna (and counterpoise, if any) should "be
rhqcnnnectecl and turned te minimum
DACILY cillator is being tuned
to the desired frequency. €2 und €%
bioth get at maximum capacity at the start.
€3 will need no kunob az ik iz always left
at maximum sectting, If plate current is in
evidence ufter the power has been turned on
and before the key iz ciosed, the power
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FIGURE &

should be shut off and the filament voltage
raised a bit. If, a{ the next trial, theve is no
jndieation of grid current after the key ig
i.?lDS(ffd, shut down and hunt for “bugs’-—
the thing isn’t oscillating. ‘When the oscil-
lator is once perking ut the desired fre-
quency, the capacity of (04 should be slowly
increased until the grid current nears the
minimum value, If thxs pumt is passed and
the needle suddenly flops io zero, (4 “nould
be hastily readjusted. The capacity of €2

should be reduced, bit by bit, until the plate

{Continned on Page F8)
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The Total-Loss Receiver

By Clair Foster*

be in the November issue of (JST7.

I had the pleasure of trying the fin-
ished model last summer at the home of
K. B. Warner. The receiver I had been
using in the East at W2QW was built from
the article on page 25 of QST for December,
1927; and it was the best receiver I had
sver owned. But with it last summer I
could go over the 7,000-ke. band and find
place affer place so congested with stations
that it was impossible to dig one out of the
mess; while with the 1929”7 receiver 1
eould hardly find a place where the QRM
was so bad that [ couldn’t separate the
algnals enough fo read individual stations.
In fact if a ipiler didn’t want to leave his
noisy mmpamom you could just grab him
by the seat of his pants and puwll him out.

The set’s extremne seclectivity was appar-
ant. Really, the stations were so spread
out that my suggestion would be to vig up
a set of Midget condensers und their ae-
sompanying coils in a scheme like a turret
iathe. Then all you’d need to do to drop
from 8,000 to 7,500 ke. would be to swing
the turret to the next notch; another push
and she’d go from 7,500 to c,UQU kc, and
@0 on. 8o when I bmlt mine I had to take
liberties with the original design. But
merely to suit my individual needs: needing
something reasonably selective that would
find my old DX friends always on the
same spot, and that would bring in faint
signals loud enough to be read with the
least amount of accompanying noise.

With only 3 plates in the midget con-
denser I soon had a whole flock of coils: and
to cover the band I was so busy changing
eoils that I never had time to listen to any-
thing. As stated in QS7, 3 plates will be
fine for 1829, In fact my idea of a good
receiver for 1929 is just a large open-faced
cuspidor to spit in when vou get disgusted.
With that and 2 nice easy c¢hair and a
package of Camels you're all set for a line
session of DX,

I kept sticking plates back into my con-
denser until I finally ended with 6 of the
ariginal 7, and with three coils 3, 10, and
12 turns, that cover. all with the zame
tickler, the realm of the consistent DX, the
whole 7,000-ke. band and on up to 9,700-ke.
()ther voils go up to 14.000-ke. and below

IRST let it be said that the “1929”
I ! receiver iz all it was eracked up to

the 7,000-ke. hand, but in these we aren't
mtere~ted just now.
Instead of using the nlug in coils sug-

raested in the article, cach with its own
tickler, I used a separate mavabie tie J\ler.

*WEHM

(iarmel, California.

as being more convenient fo experiment
with than trying to get just the right bal-
ance of cojl and tickler on each individual
form. Of course moving the tickler
changed the frequency and could move
stations as much as four degrees on the
dial, but that didn't matter for the time
being. After considerable o¢xperimenta-
tion with both tickler- and coil-turns a com-
bination was finally arrived at that per-
mitted the set to oscillate freely, smoothly
and surely with all coils and with the
tickler fixed in The fixing

one position.

fi

“IT BHOWS UUP THE WORBLY RIR.DS

was done by a screw through a tapped hole
in a hard wood dowel get firmliy in the base-
board.

Then all coils were calibrated with one
of those nice 200-dollar (General Radio
precision meters. So now when a feller
asks for his QRH I can give it to him from
the receiver very close to right.

The coils are wound on some of Ralph
Heintz’ favorlte forms that I dug out of an
old receiver, They are made of some dense,
thin fibre, perfectly rigid, can’t be distorted,
and have two stiff pins that go down into
phone-tip jacks fixed in a piece of bakelite
vlevated an inch from the baseboard. They
have little notches sawed in them to take
the turns of No. 18 enamelled wire with
uniform spacing.

If I had another of these receivers to
huild ’'d never use a metal panel. Too
much trouble to get things insulated right
when wou are away off from «civilization
and ean't get the right material for bush-
ings. ©'d use a bakelite panel, and then,
if any hand-capacity effects appeared, dis-
mount the stuff from panel and slip inside
4 sheet of aluminum or copper.

For the phone jacks and the ghafts of
the Frost variable resistances large holes
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were <rilled and bushed with fibre and
sheet fibre washers used both sides of the
panel. The tuning condenser is set 5 inches
back from the panel on & piece of bakelite
that ecantilevers from a small aluminum
bracket bolted to the back of the panel; its
shaft lengthened and with the fwo sections
joined by a piece of fibre tubing into which
the shafts fit tightly so that the whole is
rigid. In the panel a large hole was drilled

UALLY WEILT, OVER THE

WHOLE RANGE-"

“["ERFORMS

for shaft clearance, over which on the in-
side & piece of bakelite was bolted. 1In this,
s hole wag drilled exactly the diameter of
shaft, so that this condenser shaft, with a
drop of light oil on it, turns smoothly
with absolutely no play. (General Radio
4-inch dials suit me better than any others.

The stock pointer-knob is good enough
for the volume control because vou seldom
touch it:; but for the 50,000-ohm Frost,
the feedback trol, the ordinary knob is
too slippery and has too little projection.
The feedback is under constant' manipula-
tion and it pays to find & knob that is
easily handled. 1 got one from an old
fashioned dial, put it in a lathe and scooped
out & recess to clear the lock-nut of the
Frost. With iis fine, sharp milling it sure
is a nice hunk of stuff to keep & fArm but
delicate touch on, If I had it to do over
again I'd make the panel enough longer to
take another (3. R. dial for this purpose;
for with a slow motion dial it ig easier to
keep on the edge of vscillation for faint
signals, the kind in which 'm most in-
tereated.

In building this receiver it ix well to bear
in mind that she i3 a ticklish bird to get
just right and that vou will need a flock of
gridleaks and fixed condensers; and that it
iz well to locate uil fixed condensers so that

, L. When the receiver in general, and the tickler
in particuiar, are adjusted correctly we have found
that the feed-back control need hardly be touched
in tuning over any one band. The nse of hut one
tiekler for several bands, in Clol. Foster's recciver,
probably is responsible.—Editor,

2. See page 7, August QST.—Editor.
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they may be readily changed. In. my sal
every condenser is so located that its con-
tact screws may he easily reached with a
serew driver. ‘This reguires more room
than occuapied by the receiver shown in the
QST article but, to my way of thinking, &
receiver works more surely and stably when
the parts are not congested. The basehoard
of mine i3 14 inches long and 12 inches deep.
In the accompanying photo the detector is
the tube just back of the feedback control.
the de-

tector is the antenna coupler.

An interesting circumstance arose at the
completion of {his receiver. Loud de.
signals, or what I in my ignorance took to
be d.c., appeared sll over the dial with all
coilg, strong enough to blot out reasonably
loud high frequency signals. It sounded as
it some station were so close that the re-
ceiver was getting its “blanket,”” After
several days of puzzlement it turned out
that the QRM was from the long wave ares
of NPG and NPL, on 3,000 ke, {10,000
meters) or some such low freguency. Some-
thing in the receiver was tuned to the wave
of these arc stations, The filter Ford-coil
secondary, was the first thing suspected.
Then the secondary of the audio irvans-
former: then the primary. Tests proved
that none of these was the culprit.  Ob-
viously there must be something in the set
with cacacity across it that was tuning it
nicely to these arcs, Finally T happened to
think of the little ».f. choke. Liooking
around, two fixed condensers in series were
found that might tune it. The choke was
shorted out and the arcs disappeared forth-
with. This set didn’t seem to need the
choke, so it was left out.

Now, as to volume, my set hag altogether
too much when nsing the second audio -
stage, though some of the fellows who have
been here seem to like it. An oid UV-712
transformer was first used, This [ think
has a ratio of about 8-to-i. Then a General
Radio 8-to-1 was tried. =till too much am-
plification to suit my particular ears, Then
a Thorardson 2-to-1. &till too wuch. With
the first audio the 2-to-1 wasn’t 20 good as
the same stage with the 1TV-712, z0 that
fransformer went bhack into the zst, An
evtra phone jack was put in, and this first
stage is all T ever use. With it 1 can get
foABQ night after night R7 at the time
when South African sigmnals come in best.
And this iz on our West Coast, remember.

There iz one thing this receiver surely
does. Tt shows up the wobhly hirds and the
ereepers: and a feller with a wide signal
aure gets all the space the law allows, In
this class is the majority of the commercial
ztations which by the grace of a2 com-
plaisant Radio Commission gracelessiy
parksd themseives right in the amateur
band without waiting until Jan. 1, 19208

{Conténsusd en Page 30)
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Experimenters

men to enroll in Special Problem No. 66

sovering the aluminum-lead electrolytic

rectifier we received so many oifers that
we were unable to take advantage of them
all. We are sxtremely sorry that it was
necessary to turn so many down but the
number of elecirodes that were available
timited the number of men who ecould be
enrolled.

There have been approximately fifteen
fiundred sluminum <electrodes digtributed
among twenty-three experimenters who ave
located in practically all parts of the c¢oun-
try. They are as [ollows: W1CCD, WiMR,
W2ATQ, W2BAIL- W2BCW, W3CAB,
W3KA, WAABN W4JL, W6CVM, WTAKK,
W8ADB, WSCPQ, WRCSW, WBZF, WHCKI,
WICRD, WICV, WIEHD and WIFUG.
The other three experimenters whose calls
ave not ineluded are located in the second,
sighth and ninth districts.

The volitages to be veciified vary between
110 and 3,000 and the number of cells in
the various reclifiers between {2 and 110.
Both the center tap and bridge methods are
being employed.

It will, of course, be several months be-
{ore there is anything like a complete re-
port available on this work., During this
time, these expenmenters will operate their
prectifiers in conjunction with their regular
amateur transmission and will supply Head-
quarters with a cowmplete report on the
rectifier’s operation cach wmonth. The
final report representing the findings of all
the evperiments will appear in @S7.

IN response to our request for additional

The 7,000-ke. Zepp. for 3,500-kc.
Operation
By James J. Lamb*

T must by this time have become clearly
E apparent to every amateur that the pres-

ent frequency assignments absolutely re-
gquire a distribution of our c¢ommunication
hetween the bands according to the distance
to be covered and the time of day at which
the contact is to be made. In view of the
congestion on the 7000-ke. band in particu-
far, it is not only ridiculous but extremely
inconsiderate to make use of this DX band
in the crowded evening hours for purely
domestic or local communication which has
its proper place in the 3,600- and 1,750-ke.
bunds. We have a hand suitable for every
distance at the proper time of day, and we

must so use these bands.
The fransmitter may readily be tuned

gagT a1

Section Report

to any band, or at least should be of ihe
true 1929 type which is designed for opera-
tion on all of the assigned bands and there
can be no valid objection to shifting from
one band to another because the transmit-
ter won’t work on that band. The antenna
system &eems to present the apparent
stumbling block, but, happily, this stumbling
block is more apparent than real.

Most amateurs are limited in back yard
space and accordingly in the length of an-
tenna which may be erecited. An informal
survey of the situation shows that the great
majority of amateurs must limit themselves
to a 7000-ke. fundamental antenna system

FIGURE 1.

VOLTAG E
TRIBUTION (N A
THNNA WHEN IT

AND CURRENT DIS-
TO00-KC. ZEPPEIIN AN-
S EXCITED AT $,500 KC.

The vodiainr and jeeder aysiem have Deen
“siraightened oui” in the interest of clarity. At
the wpuoini awhere the uantenna inductance ts located,
the current value i approzimately 0% of its
mazimum and so {s Lhe wvoltage.

of the Feppelin type, as most back yards
permit a maximum antenna length of
around 60 to 70 feet.'! The problem is,
then, to make the most of what we can
have and see if this type of antenna eannot
be worked on the 3,5600-ke. band even though
it may not be done with all the eificiency
we desire.

The first eonszderarlon is to forget that
the antenna is a Zepp. and consider it as un
ordinary Heriz rig with part of it doubled
back on itseif. The feeders are no longer
such, but are a more or less radiating por-
tion of the antenna itself. With an “an-
tenna” length of 6b6.5 feet (half wave for
42 meters), the feeders will usually be
between 30 and 40 feet long. The total
tength of the whole system is therefore be-
tween 125 and 145 ieet. This looks sus-
piciously like the length of a half-wave
3,500-ke. antenna—and it is. Why not
try to excite it at 3500 ke, and see what
happens? No sooner said than done—it
works., Figure 1 shows a typical case, il-
lustrating what happens to the voltage dis-
tribution in the erstwhile feeder 'a.nd An-
tenna portions of the system. The “an-
tenna now operates a8 a quarter-wave af-
{air in more or less free space, while the
feeders furnish the other necessary quarter

* W1SZ-WICEL, A.R.R.L. Technical Information
Service und Experimenters’ Scetion.

1. The Zepp, Q8T., Sepiember, 1928, What
Langlh Antenna? (ST, Qctober, 1928,

T eal NI s
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wave and do some radiating since the volit-
age and current distribution in them is not
of the symmetrical nature required to.give
full cancellation. It inay appear that the
whoie thing is pretiy wuch of a makeshift
rig, but do not he surprised if the results

are 90 percent as good as those obtain-
able with & “regular” 3,600-ke. antenna
system, Perhaps not o good, but still

workable for that local traifie, And with no
interference to the ham who has siaj
until four AX to work a little DX
Aussies. Zedders and points west
depending on the viewpoint).
Many other solutions of the problem will
readily suggest themselves to the men using
antennas of dimensions and types varying
from the case here ¢ited. There arve geveral
points to be bourne in mind in studying out
the best wav of tuning the system and by
giving proper attention to these points the

!

{or east,

000000
(LI

FIGURE ¢

per‘x’ormame can be pretty well forecast.
First, the antenna coupling coil must be
located at & point not too far from a cur-
vent loop, Otherwise it will be impossible
to get satisfactory transfer of energy to the
antenna. Such a point may be found any-
where hetween une-guarter and one-half
wave from one of the ¢xtreme e¢nds of the
antenna. [If the feeder system appears to
be too short to place the antenna induct-
ance over a quarter wave from one end
{such as a feeder 15 frei long with an an-
tenna length of around 65 feet), substitute
a B0- or 60-foot wire hung up in the back
vard as a counterpoise, and go ahead in the
;zoud old fashioned way. The second point
is the total length of the feeders plus the
“antenna,” If this length figures up to less
than one-half wave for the f{requency on
which operation is desired, the “dead ended”
feeder wire may be loaded by connecting an
inductance in scries with i, or as an al-
ternative, a piece of wire of the proper
length to bring the total antenna length up
to the required half wave may be strung out
in the back yard and connected in place of
the *dead ended” feeder wire. In either
case, it will usually be most efficacious to
iocate the antenna tuning condenser in
serieg with the “feeder” which connects to
the erstwhile “antenna.” since it is8 desir-
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able to keep the currvent lpop as close ag
possible 1o the inductance,

FULL-WAVE SELF-RECTIFICATION

How many of us have played around with
a full-wave self-rectified transmitter and
tried all the adjustmernt we could think of
in order to get a decent note only to finally
quit in disgust. We have usually ended up by
blaming it on either san unbalanced plate
ttansformer which supplied & higher volt-
age to one tube than to the other, or else,
the blame was put on the tubes as being
ol sufficiently dlﬁ’f‘ ent characleristics to
cause the trouble. To those who have had
such Lrouble, the fullowing from WIEGE
af Bo. College St., Angola, Ind,, should be
of interest.

“I wish to submit to.readers of {IST some
dope on improving the full-wave self-recti-
fied transmitting eircuit as used in either
oscillator or amplifier, Although it is evi-
dent that this type of eireuit in not emi-
nently suitable for 1929, it will probably
still be used in crystal controlled circuits,

“I have never scen this scheme in QST
although it may be known to many. WIDZX
and mysclf are operating our portable sia-
tion, WOGCO, at Angola, Indiana, The
transmitter mnp]ovs fuil-wave self-rectifi-
cation and it was found that a better note
wag o be had using one tube than when
using two. After a time, we made it pos-
sible to monitor the emitted note, and found
there were two waves when both tubes were
emnployed. In this circait, things like that
usually happen when the tubes or wiring
are out of balance.

“Place & midget variable condenser across
sach of the plate blockmg‘ condensers., Set
ihese condensers gt minimum and then vo-
tate one towards maximum. If thls should
make ihe note worse, reset to minimum and
try the same on rhp other condenser. This
should improve the note. Set the conden-
ser at the point giving the best results and
try for a better balance by adjusting boih
condensers,

“This balances any difference in the tube
vapautleq and, to some extent, in the wir-
ing. It eliminated a large percentage of
onr a.¢. reports and we hope it may do the
same on other full-wave self-rectified trans-

mitters.” o
WoEGHE

—dames W. Show,

FILAMENT HEATING AND THE CENTER TAP

We are all familiar with the Xmas tree
famp method of getting a center tap for the
makeshift filament lighting transformer.
Likewise, we have all very probably as-
sumed that the cenier-tapped transformer
wag the best that could be obtained and was
the cheapest in the end. However, Abe
Benesovitz, W9ADS, of 416 MeKinley




JANUARY, 1929

%

Street, N. Hibbing, Minn., makes the com-
parison given below,

“In Figure 2a, we have the conventional
filament heating arrangement for a medium
power transmitter. The arrangement given
in Figure 2b has the following advantages
over it:

1. It is cheaper.

2. It gives a more accurate venter iap.

3. It allows variation of the tapping
point to put itone modulation on a
“pure d.c.” note.

4. It allows of a greater voliage range,
permitting the use of foreign tubes
such as Nuevron.

5. The filament wvoltage is adjustable
without a primary rheostat.

“A comparison of the cost of each system
shows the difference to be considerable. A
12-volt, 175 v.a. filament heating {rans-
former with center tap will cost about
$15.00 and a suitable primary rheostat to
regrulate the secondary voltage will be about
$3.00 more, bringing the total to about
$18.00.

“On the other hand, one can obtain a
150-watt! toy eleciric train transformer ad-
justable for output voltages of from b to
20 for $7.50. & 100-ohm potentiometer
will cost $1.60 which makes the total cost
of the equipment $8.00. From this we see
that the method shown in Figure 2b is only
about half as expensive for the chap who is
running 8 medium or low power transmitter
as is the other arrangement.

“These toy transformers are sufficiently
well insulated to withstand a voltage of
2000 between primary and secondary.”

DISTRIBUTED COUPLING

“The design outlined below operates for
no good technical reason but—it works. Like

¥ " "] {gm_ﬁ_ﬁmﬁm
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FIGURE 8

so many efficient amateur designs, it is the
result of a wild idea and an idle afternoon.

2. Yery probably the rating on the transformer
holds only for tHe highest voltage and it will not
he puossible to get 160 v.a. at all taps, The maximum
current output at any voliage will be spproximately
7.5 amperes which make the unit suitable of handling
ap to & pair of 802's, 203-A’s or even 204-A’s.

-~ Technical Hditor.

UET : 33

It is now in use in & number of middle
western stations and performs very con-
sistently.

“Why change an antenna unless some-
thing is to be gained?—a natural assump-
tion! So—before going into the design of
this job we will enumerate its advantages.

1. It will operate efficiently to within
three or four meters on either side
of the wave to which it is cut.

2. It is simple and inexpensive to build.

FIGURE &

3. The radiating wire can be cut to the
desired wave without any allowance
for loading due to feeder wire, ate.,
and there is no critical point to be
searched for.

4. The feeder can be any oid length with-
out loss of efficiency.

“This seems to be a lot of preamble for
so simple a device. The antenna consists of
a radiator cut to the desired length. An-
other wire one quarter the length of the
radiator is run parellel to one end of the
radiator and the lead is brought down from
the outside end of the feeder wire. The
drawing, Figure 8, will tell more than the
description. The feeder wire is connected
to the grid end of the oscillator inductance
through a wariable condenser, the setting
of which is not at all critical.”

LY, J. Paddon, e/o Electrical Research
Prod. Inc., 250 West 57th Street, New York
City, N. Y.

EEYING

David B. Terriere, W2BMG, of Hemp-
stead, N. Y. suggests the keyin: filter
shown in Figure 4. The key is located in
the negative high voltage lead and a 0.6
pfd. condenser in series with the primary
winding of a Ford spark coil {(model T
variety). The result, he claims, is not
enough sparking to singe & flea’s whiskers.

TUNING ARRANGHEMENT

Charles A. Rudloff, W2ARQ, of Brook-
iyn, N. ¥. (., suggests a simple arrange-
ment for spreading out the tuning range
that can be applied to most tuners. He
shunts the reguiar large tuning condenser
with a b-plate, 16-pufd. midget condenser
as shown in Figure 5. 1 fa the regular
tuning condenser and C is the midget. The

{Continxed on Page 78)
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Using Brass Tube Bases for Plug-In Coils

By Morris F. Marx, Jr.*

and would like to use them as
mountings for tube base coils, I
was in this position and solved the problem
by using the old base as & mount to which
is fastened the coil wound on a larger piece
of tubmg Each coil requires a brass tube
base, & piece of three-inch diameter Celeron
tube 1 inch wide, {(fiber, Lardboard or bake-
iite could be substituted), a piece of heavy
brass % -inch wide, 8 inches long, one 6-32
nut and a bolt, 4-inch long.
The brass bases are first removed from

ANY folks have a number of the
old type brass tube bases around

the tubes. ‘T'hey may be either boiled or
broiled off. 1 prefer boiling in water because

holding over a flame to loosen the base will
tarnish the hrass, Either way will do the
trick. If boiled in water, it will be neces-
sary to twist the base until the lead wires
break or else they may be loosened with a
soldering iron. Herape the paste out of the
inside edge of the base and dry the base over
a small flame. The last operation on this
piece is to get the goldering iron good and
hot and touch it to the tips of the prongs
and fling the solder from the holes leaving
them clear for the wire of the eoils to pass
through.

Now for the brass piece. I used heavy
brass ribbon from an old home-made spark
helix. [t should be about 1/32-inch thick
or more. Aluminum or some other springy
metal may be substituted. 1/16-inch recti-
fier aluminum should fill the bill uicely.
Little more need be said about this piece
as Figure 2 shows the desired shape. The
straight part, that which is bolted to the
Celeron tube, should be left just long enough
to accommodate the width of the tube. {13
will vlear the 1” wide tubing very well.)
Bend the piece so that it springs tightly into
the tube base. It can be made to hold rigidly
without soldering but if necessary, a little
sulder can be added.

The Celeron tube is fastened to the brass
strip with a 6-32 nut and bolt. This hole
will not always be in the center because in
the larger coils, the secondary winding may
take over half the coil form while the tickler
with its small wire will need only 3/16” or
%", An attempt should be made to get the
holt in a pO\Itlon {determined by the num-
her of turns of the two wmdmgs) which
will put it between the two windings.
Figure 1 shows the idea in mind. The head
of the 6-32 bolt gives just the desired space
between windings. The brass piece is fas-
tened to the inside of the coil form and not
to the outside where the wire is,

*W3CJ, 1424 Patterson Park Avenue, Baitimore, Md,

Any reasonable sized wire may be used
for the ecoils. Use your own pet vombina-
tion. No. 18 d.c.c. for the secondary and
No. 22 enamel covered for the tickler was
used here because of no other reason than
that these sizes were at hand. For the
higher frequencies requiring only three or
four turns, bare wire, space wound might Le
used to advantage for the
secondary coil.  In  all
cases, the wire for the
tickler coil can be rather
small and No, 24 is amply
large enough. It is not
necessary to employ a
spaced winding for the
tickler. .

After winding the coils
with about the ecorrect
number of turns, bring the
leads out through the
prongs as shown in Figure
i, leaving them extra
long. {(Be wuure to have
them skinned for a suffi-
cient length,) 'Then, wrap
the protruding ends tempo-
rarily around the prongs
hut don't solder them as
yet. The coil is then put
in the receiver; use A&l
vrdinary tube socket not
of the cushion type. The
¢hances are that the eir-
cuit will not oscillate, so,
untwist the leads and tgke
the base off the coil. Re-

PIGURE 1 verse wither the secondary
vHE MOUNTED leads or the tickler leads
COIL Of course,

The houd of the Dub not both.
serew which holds

the ¢l form to
the metal piece in

it may be that you will
guess wrrectlv fhe first
L]me but in spite of the
law of averages, this rare-
ly ever happens. Reas-
semble the eoil and fry
cw:am and if the hckler
coil i of sufficient size,
the circuit will oscillate.
The number of turns on
the secondary may then be
juggled until the proper
number for the particular range to bhe
covered is obtained. After the proper
number of secondary turns has been found,
the tickler coil can be adjusted for the small-
est number of turns that will allow oscilla-
tion over the entire range of the tuning con-
denser.

{ncated hetween
the two windings.
The metal piecs is
s0  bent that it
hooks  into  the
ridge at the top
of the buse and
wmay  be evidered
in place if thig is
deewed necessury.

(Continued on Fage 76}
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The Series Gap Condenser
By Roy A. Jenkins

FTER reading the “Frequency
Measurement Problem” in the Qec-
tober issue of QST, I thought I
- would provide myself with a series-
gap condenser. However, when I looked
over my supply, I found they were all of the
spacing washer type (yes, 5 & 10 variety)
and I couldn’t figure out a way to insulate
the stator plates without rebuilding the
whole unit. The accompanying drawings
show how the job was finally completed.
Figure 1A shows the brass end plates;
the rotor being insulated from the stator
by means of a hard rubber bushing. The
end plates were cut as shown by the dotted
lines there being sufficient material left to
allow it to fit solidly on the new bakelite
end plates to be provided. :

Baketie @ 2 .
- Buket Seabpr
\i [ £nd plares /«.\faa:wfw-
i y N . .
A “‘%q;u'—-/'"u?f'f.t'f'_ el e ° )
8, OF L AOF @
R
L & )
¥
%' Bl ais,
£t plate

Siater

Leass ﬁ
Erd plate —
E_ e e
4 3]

FIGURE !

The two bakelite end plates are of gener-
ous proportions and the old brass end plates
are mounted as shown in Figure iB. A
15-inch clearance hole is drilled to pass the
shaft and is plenty large enough to pre-
vent trouble due to binding. The original
holes in the brass plates for mounting are
used to secure them to the bakelite. Be
gure that the holes in both plates coincide
or the job will be a fizzle. There are eleven
holes in each plate and if both are drilled
at the same time it will save much trouble.

All but two of the stator plates were re-
moved and these are separated by three or
four washers. It may be necessary to add
some washers to take the place of the plates
that were removed and allow the lock nut
to tighten up properly.

Pigure 1C shows how the stator plates
were gpaced from the hakelite ends. These
spacers may be obtained from the Ford eoils
vou took the filter condensers out of (the
ones that blew up). Dry cell terminal caps
aredalso of uniform thickness and may be
used.

W6CBY, 1449 Warren Avenue, Long Beach, Calif.

The complete condenser assembly is
shown in Figure 1D. The long bolts (8-32)
are run through the four corner holes., If
a nut is put on each side of the plate, no
spacing washers will be required. 1t is a
good idea to run the bolts toward the front
as shown s0 as to provide mounting screws
if the wunit is to be mounted to a larger
panel. Tighten the nuts up and be sure
the distance between the four corners is the
same. This insures correct alignment.

That’s all there is to it for the work., I
rebuilt mine in an evening and I'm not go-
ing to worry about touching condenser
plates in my frequency meter any more.

nStraysify

While W3NG was waiting for a train in
the St. Louis terminal, he thought he’d get a
copy of QST. He asked the 3.Y.T. behind
the news counter for one and after review-
ing her wares she replied, “I’'m sorry we
haven’t the Key West Tea but we have
nearly all the New York society papers if
they will do. N

If it is desired to retain the plug-in coil
feature for a low powered transmitter when
High-C tanks are used it should be possible
to obtain sufficient contact area by using
two “G. R. Pins” instead of one for each
connection between the coil and the conden-
gser. Tt has been suggested that the ends of
the tubing of the inductance be flattened for
about an inch, two pins being inserted at
each end. Two sockets, of course, replace
each socket previously used.—W8AXA.

The trickle charger makes a splendid tube
“pepper-up”, says Herbert Hunt. The dud
tube is first “flashed” across the secondary
of the charger transformer for one minute
and is then aged across the output of the
rectifier for ten minutes.

On the cover of the September QST, much
to the eonsternation of radio hounds the
world over, we printed a portrait of the one
and only original radio hound—the hound
whose pre-eminence in amatuer radio cir-
cles is unrivalled, unquestioned, unmistak-
able, unremitting and unprecedented.
Though we have it on good authority that
the animule is of pedigreed parentage we
have to admit that its breed is as yei in
doubt. Our search through “The Elementary
Mathematics of Blooded Canines” and
“Radio Hounds in Theory and Practice”
failed to reveal any mention of the particu-
lar pink, orange and black breed which is
characterized by slots up its legs and around
its hips.
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Antenna Systems—A Rehash

By Harold P. Westman, Technical Editor

econcerning antenna systems, we con-

tinue to hear many remarks to the ef-

fect that certain types of antenna sys-
tems cannot be made to operate. Upon in-
vestigation, it is usually found that the
trouble lies entirely in the method employed
to deliver the radio frequency energy to
the radiating portion of the system.

Perhaps the simplest method of attack
would be to start with the ordinary an-
tenna and counterpoise systems which gave
#o little trouble from this point and which
were universally employed by amateurs a
few years ago, These antenna systems
were invariably operated around their fun-
damental fremquencies hecanse the asverage
haek-vard was too small to allow the eree-
tion of an antenna large snough tn he
operated at s harmonic. Due tn these same
space requirements, the antenma and coun-
terpoise were nsually of about equal length
and the center of the svetem was draeged
into the operating room. The eommonest
method of coupling two radio cirenits is
by inserting n enil of wire in each and
bringing the two eoils into maenetic vela-
tion to each other, Thus general conditions
tended to encourage an amateur to pick the
proner coupling arrangement for this type
of antenna system,

With the advent of hirher freamency
transmission, the next loeical thing to do
was to onerate the nld antenna at its sec-
ond harmonic or with a full wave nonom it.
This probabiv cansed the firat fronble ex-
perienced with antenna feed methnds and
manv amatenrs {nined their tranamittery
to ahont donhle the frammencvy previonaly
nsed and tried to feed snerov intn the il
wave antenna in the fashion to which ihey
had heen seenstomed, Thev wnnn Tesvned
o their sorrow that it was imnosaihle to
current fend & full-wave antenna by insert-
ing a coupling coil at the center of the
gystem and this is probably the main rea-
son for all the talk we now hear ahout the
imposaibility of operating an antenna at
its second harmomie. At the present time
many antennas are heing operated with a
number of full waves upon them,

When these antennas were lengthened
{or the frequency of the driver raized) so
that operation was had on the third har-
monie or with three half waves on the sys-
tem, it could once more be current fed by
means of & coil inserted at the center and
from this wax deduced that antennas could
only be operated at odd harmonic fre-
quencies,

When the frequencies of operation be-

IN apite of all that has been written

came go high that what used to be the
lead-in of the antenna could be used ax a
fundamental radiator, many of us began
to worry about the absorption losses due
to the fact that the greatest part of the
radiator was located close to the station
and its height above ground was small.
The linear radiator or Hertzian antenna
then came into its own and, whereas, we
used to talk merely of coupling to an an-
tenna, we now began to worry ahout two
distinet types of eoupling that had to be
treated in different ways to be effective.

SINGLE WIRE FEED LINES

With the advent of the Hertzian antenna,
came the use of feed lines connecting the
radiator with the driver. The single wire
feed line became popular with amateurs

FIGURE i, THE VOLTAGE DISTRIBUTION
ALONG A HALP-WAVE LINEAR BADIATOR
For clarity, the current disiribution iz mot shown

but will bg #0 degrees vui of phase with the voitage.

There will, thevéjore, be & current locy at the eenier

of the system and ocurrveni nodss ai the ends of the

UIET

and their neighbors. The next door broad-
cast listeners had many reasons for dis-
liking these systems because they usually
resulted in bad interference to him. He,
in turn, interfered materially with the
amount of operating that the samateur
could do and no one was happy. To he-
gin with, the rvadio f{requency currents
didn’t always have the same viewpoint as
regards what portion of the system was
the radiator and what portion constituted
the feeder as did the amateur. The sys-
tem commonly acted as & grounded an-
tenna operating on & harmonic of its
fundamental, The distributed capacity be-
tween the secondary and primary of the
filament heating transformer acted as s
series condenser {(not such a gond one,-
either) to ground and the radio frequency
currents in their search for a suitable
ground at the other end of the 110-volt
system, had a habit of wandering around
the block and visiting the neighbors.

In the second place the *feed line"
radiated, leaving absorption losses as high
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ax before. Thers was, therefore, no no-
ticeable gain, and, in fact, many operators
were unable to gel near enough to suitable
conditions to obtain even fair performance.

The point at which the end of the feed
line was sattached to the radiator received
much attention and many operators guoted
values that were, to them, just as sacred
as was the (I think it was 59.2°) angle
at which the inductances must be placed
in order to huild a workable neutrodyne
receiver.

When we talk about current feed to
an antenna, we mean thai we are making
the transfer of energy from one eircuit
to the other at comparatively high cur-
rent values and low voltage. For this type
of coupling, coils are inserted in both eir-
cuits and the large currents flowing
through one coil sets up a strong magnetic
field about it which link with the turns
of the other ¢oil. Current feed may,
therefore, be considered as magnetic coup-
ling. In the case of voltage feed, the trans-
fer takes place at high voltage and low
current and may be made directly or by
means of a capacitance. In this case the
coupling is by means of an electric fieid.

If it is our desire to employ magnetic
coupling {current feed) it would be:foolish
to place the coupling coils at such points
in the circuits where there iz little cur-
rent flowing. These coils should be inserted
at the points of maximum current which,
in the case of a half-wave radiator, will
be the center of the wire. Those points of
maximum current or potential are usually
called current or voltage loops whereas
points of zero current or voltage are re-
ferred to as current or voltage nodes. In
these systems that have distributed capacit-
ance and. inductance, the wvoltage and cur-
rent are 90 degrees out of phase and the
point at which a current node appears
will also be a wvoltage loop. Likewise, a
voltage node and current loop are found
ut the same point. At resonance, whether
at the fundamental of the radiator or at
% harmonic, the ends of the wire are
always at high potential {voltage loop)
and zero current (current node). The
center of the system may or may not be
a point of zero current or zmero voltage de-
pending entirely upon its electrical length
which determines the number of guarter
waves that are impressed upon the =ys-
tem. The fterm “electrical length” is em-
ployed to indicate that the system is not
entirely dependent upon its linear length
but may be modified by the insertion of
fumped inductance and ecapacitance.

Now, with the single wire, we are using
voltage feed and the most desirable conp-
ling point would be at the end of the radia-
tor because this is a point at which there
is & voltage loop. However, when the

QET 87

coupling between the feed line and the
radiator is so tight, the resonance period
of one system affects the other and, as
stated above, in many cases the two por-
tions resolve themselves into a single unit.
It is, for this reason, desirable to loosen
the coupling bhetween these two ecircuits
and this may be done by attaching the feed
line to a point nearer the center of the
radiator. As the coupling between the cir-
cuits is reduced, the amount of energy
transferred from one to the other is re-
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At @, we have the Zeppelin antenna as it {8 com~
mondy consiructed, i{he woltage distribution being
shown, & is the feeders alone and these are laid out
siraight in ¢, They ere coupled to the driver,
through a coil at the cenier of the system and the
ensrgy is transferred at high current values. At 4
iz shown the entire Zeppsiin antenna laid out straight.
it can be resolved into o full-wave antenna coupled
by a curreni feed arrangemeni at one quarter of a
wove from one end. The coupling coil is located at
@ voltage wede which is alse & current loop.

duced but this should be no more damag-
ing than is the case where the antenna
coupling is reduced in an antenna-counter-
poige, current feed system.

Loosening the coupling allows a single
peaked resonance curve to be obtained and
this will help materially in obtaining a
steady wave and good note. Adjustment
for input to the antenna system as a whole
ia made at the transmitter by changing
the position of the feed line where it is
clipped on to the tank inductance. The
farther the clip is from the filament tap
{ground potential), the closer the coup-
ling between the antenna system and the
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driver and the more energy that is trans-
ferred. Here, too, the coupling may be
made too tight and the feeder will affect
the frequency at which the oscillator is
operating,

Mosi amateurs have the impression that
the small condenser commonly inserted in
the feeder near the tank ecircuit end is
used as a coupling device. It probably
helps considerably when the feeder, radia-
tor and ground through the filament light-
ing transformer are all combining to form
the radiator, but in a system that is operai-
ing properly it is unnecessary unless the
feed line happéns to be of such length as
to cause it to resonate at the transmis-
sion frequency, [n this case, it is prefer-
able to use a small inductance fo detune
the feeder ag this will operate against the
transmission of harmonic¢ frequencies be-
cause the reactance of an inductance in-
creases with frequency while the reactance
of a capacitance decreases with frequency.

The inductance, therefore. will oifer a
much greater reactance 1o fregquencies

higher than the transmission frequency
than will the condenser which offers =a
fower reactance to harmonies than it does
to the fundamental. If the feed line is
in resonance there will he standing waves
upon it and this will result in radiation.

In operation, the radiating portion of
the svstem will have a standing wave upon
it. This means that the wvoltage gradiant
along the wire iz not constant but wvariesg,
in the ecase of a half wave radiator, from
maximum at one end, through zero at the
center to a maximum of the opposite
polarity at the other end. This is shown
in Figure 1 and should be quite familiar
to most. [f the radiator is located in =a
suitable position so that one ecan run z
neon tube along side of it, it iz possible
to plot the curve shown by running the
lamp along the wire at a distance from
it to allow the lamp to just light. At the
extremes, the lamp will be farthest from
the wire and at the center it will be very
close to the wire, Tn most cases, it will
not be posgible to pet any response at the
esenter point,

This distribution occurs because the sys-
tem is so arranged as fo length and its
terminal equipment (in this case the ter-
minals are open circuited) that there will
be a full reflection of the wave from each
end and the energy will pass back and
forth along the wire until the losses due
to radiation, wire resistance and absorb-
tion have completely dissipated it. The
gingie wire voltage feeder should not have
standing waves upon it but the voltage
along the wire should be about the same
at all points and the radiation from the
line should be negligible because there is
no large voltage drop across sections of it.
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ZEPPELIN ANTENNA

The Zeppelin antenna is logically the
next step in voltage feed systems. It al-
lows maximum coupling to be obtained be-
tween the radiator and the feed line and
by means of a second wire paralleling the
feed wire, practically all rvadiation from
this portion of the system is eliminated.
In order that good transfer of energy he
had from the feeder to the radiator, it is
esgential that there be a wvoltage loop at
the point where the two connect. There-
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FIGURE 3% A THREE HALF-WAVE

AND THE VOILTAGE DISTRIBUTION

IT IS SHOWN A7 A

A soupling coil is located at the center and current
feed is employed. The system way be jolded ag ai b
and then ithe quarter wove seclivns al the lop wmuay be
heni away from the vertical section as al ¢, resulling
in @ current feed from the driver o the jeed line
and, current feed from the feed line to the half wave
rodiator that hes beew broken tn the center iv allow
eoupling at s poinl of maxgimum current.

ANTENNA
ALONG

fore, the electrical length of the feed sys-
tem must be such that there will be a
voltage loop dt the ends of the system.
In Figure & a. we have a ?ﬁeppehn an-
tenna as it is commonly erected. The
radiating portion is a half-wave long and
the feed wires are a quarter-wave each,
The inductance is inserted at the center
of the feed system so as to couple it fo
the driver and from our previous remarks
it will be seen that the energy is delivered
to the feed systemm by means of current
feed. The two condensers usually inserted
in the line but not shown for greater
clarity are employed to allow the feeders
to be so adjusted that their clectrical

1. Tt is realized that this method of indicating the
polarity of the voltage on the feeder line is incorrect.
it this feed line is laid out flat as in Ze, both voltage
curves will be on the same aide of the line indicating
that the polarity of both wires is the same, This ix
not true and the voltage curve of the first wire in
the f{eed line should be drawn on the other side of
the line, putting both voltage curves to the right of
their respeciive datum lines. Unfortunately, the
habit of drawing these curves as shown s very
strong and, perhaps, canses less confusion for the
average reader than would the more eorreci portraval,
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jength iz proper for a wvoltage loop to be
had at the ends of the wires.

If, as in Figure 2b, the radiator is dis-
connected, we have a folded or bent half-
wave antenna which is current fed from
the driver. Its radiating e¢haracteristics
will be negligible because the two wires
will be at equal and opposite voltages at
any point along the line. The fact that
it 18 a half wave, current fed antenna will
be more apparent in Figure 2¢ in which
the system is laid out Hlat with the two
wires running away from each other. We
may, therefore, consider the Zeppelin an-
tenna as being a full-wave antenna being
current fed one quarter-wave from one
end and one half of the system being com-
posed of a bent antenna system having
very poor radiating characteristics. This
is shown in Fig. 2d.

As in any current feed system, the
length of the feed wires may be adjusted
to any value that will give a current loop
at the point of coupling to the driver. In
practice, this means that the feed system
must, if laid out straight, be an odd num-
ber of half waves long or, if one considers
the length of the pair of wires, it must
be an odd number of quarter waves long.
These lengths will cause a voltage loop
at the open end of the system and a cur-
rent loop at the center of the system.

ANTENNA BSIZE

What has probably heen the largest
stumbling block in the erection of a sat-
isfactory Hertzian antenna has been the
matter of just how long the radiator
should be for a given frequency of frans-
mission. Fortunately, yuite a number of
people have been interested in this and a
comparison of the factors obtained by sev-
eral workers appeared on page 49 of the
QOctober, 1928 issue of QST. ¥From this,

we obtain
o= A e 1.56
where L == Length of the radiator in feet
). == Fundamental wavelength

From this, one can predetermine the
Jength of the radiator and, as the electri-
cal length of the feed system is under the
operator’s immediate control, the problem
of choosing suitable length systems should
no longer be the bugbear it has been,

CURRENT FEED

if, in the Zeppelin antenna, we can cur-
rent feed to the station end of the feed
system and voltage feed from the feeders
to the radiator, there is no reason why
we can’t current feed at both ends of the
line. This will require a current loop at
each end of the feed line and the line must

LeT 39

have upon it an even number of half waves.
Because a current loop is required at the
far end of the line, this system cannot be
30 easily divorced from the radiator as in
the case of the Zeppelin. One cannot have
a current loop at the end of a wire with-
out having some place for the current to
flow into. We can, therefore, get a bet-
ter view of this system by considering it
as a three half-wave antenna or an an-
tenna being operated on its third harmonic,
which is the same thing, Such an an-
tenna is shown in Figure 3a. If as in 3b,
we fold the antenna up and run both wires
parallel for their entire length, we do
not change the voltage distribution along
the system but have, primarily, destroyed
its ability to radiate. Next if the last
quarter wave of each wire is run at right
angles to the rest, we have Figure &e

which is the current feed antenna used
by many amateurs.
SUMMARY
The large majority of amateurs has

given up the use of single wire feed sys-
tems and are employing the two-wire sys-
tems because of the greater simplicity
with which they c¢an be adjusted for sat-
isfactory operation, In the design of sys-
tems consisting of radiators fed by two-
wire lines, there are several important
points that must be considered and they
are briefly reviewed below:

1. Voltage feed means the transfer of
onergy from one circuit to another at high
voltage and low current.

3, Current feed means the transfer of
energy from one circuit to another at high
current and low voltage,

3. The coupling for voltage feed must
oceur at a point in the circuit that is at a
voltage loop.

4. The coupling for eurrent feed must
occur at a point in the cirenit that is at
a current loop.

5. Our two-wire feed systems are cur-
rent fed at the station end and thev may
be coupled either by current or voltage
to the radiator.

8. In order to voltage feed the radia-
tor, the {two-wire line must he an odd
number of quarter waves long.

7. In order to current feed the radia-
tor, the two-wire line must be an even num-
ber of quarter waves long.

8., It is not necessary that the feed
line be cut exactly to a given length be-
cause it can be loaded and adjusted at the
station end.

9. The length of the radiator in feet
may be found by multiplying the desired
fundamental wavelength in meters by the
factor 1.56.

10. The radiator will have a voltage
loop at each end and must, therefore, be
an even number of quarter waves long.
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Before the Guy-Wire Breaks

By B. D. Virmani*

HERE are many troubles that may
he encountered in putting up a mast
to support the antenna. For in-
" gtance, on several occasions the hal-
yard became entangled with the guy wires
and could only be separated by laying the
whole mast down on the ground again. In
aone case, after the halyard and guys were
separated and the erecting proceedings
atarted once more, the halyard glipped out
of the groove in the pulley as soon as the
mast reached a high angle above the ground.
The halvard being caught very firmly be-
tween the pulley wheel and the pulley frame,
there was no other alternaiive than to take
the mast down once more and afier putting
the halyard hack into the groove, do the
hoisting job over again.

Phis is a great nuisance if one has to
erect and pull down a mast iwo or three
times in order to get the job done satis-
factorily. One is sure to become ghort of
both temper and breath and begin to feel
that something is lacking which if supplied
would overcome these difficulties. “Ne-
cessity is the mother of invention,” and an
urgent necessity was feit to remove this
nuisance. After thinking the matter over
for a while, a hright thought struck. If
the mast ean be raised without the hal-
vard and it can be passed over the pulley
after the mast is in place and tightened up,
it will solve the problem.

In iine with the above reasoning, a second
pulley was fastened about four feet from
the base of the mast and a pilece of 7-23
copper wire was passed through this and
run up over the upper pulley, the two ends
heing joined permanently fogether. This
was all done while the mast was on the
ground and the wire formed an endless
“helt between the two pulleys.

After the mast had been evected and fixed
firmly in place, one end of the halyard
wasg tied to the antenna insulator, to the
other end of which the antenna was at-
tached. The other end of the halyard was
twisted around the eundiess wire and the
halyard was raised by pulling down the
other side of the endless wire. The hal-
vard, after passing over the groove of the
pulley, was brought down to the hase of the
mast. It is important to tie the aerial
wire to the aerial insulator and halyard.
This puts weight on the halyard and heips
to keep the other end of the halyard at an
angle, 8o that it does not slip vat of the
groove of the pulley.

*ai-2KJ, oo The Bharat Insurance Company, Lid.,
Dera Ismail Khan, India.

A number of aerials was erected in this
manner and the aevial wires were always
pulled to the exftreme limit so that they
could not swing in the wind. One night
when I was working a fellow ham on an-
other continent, & heavy windstorm came
up. Clang! went one of my guy
wires at the top of the mast, as the guy-
wire insulator broke. The mast bhent in
homage to the mighty power of the wind
and the antenna trembled and sent a high

NEYRE .
{LLUSTRATION

( ILLEYS, MAST, ET
CETRERA

frequency sine wave salute io the storm.
That umice internmational S0 was inter-
rupted. Yes, the whole installation was
shaken from its very foundation and every
tube, condenser and inductance asked, “How
long will this storm continue?”

All was at peace after about eight hours.
It was then morning and vou could see the
sun smiling in the horizon,  This smile
brought another problem of how to put &
new guny at the top of the mast without
lowering the mast. Much brain traffic was
handled. Many books and journals were
consulted inciuding our great amateur
Bible, @ST. Many devices and tricks were
iried, one of which was described in some
hack issue of ST under the heading, “When
the Guy-Wire Breaks.” But everything
seemed to fail. Then s fresh gust of wind
whispered, “Look sharp, take down the mast
or it hreaks,”” to which an immediate re-
sponse wasg given,

‘While taking down the mast, I pondered

{Continued on Poge 70)
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A Umquc Method of Control by Means of
Sound Waves
By Allen B. DuMont*

0 start with it would be bhest to ex-

plain just what the title of the article

means and that the “how to do it” will

come in good time. The device in
question may be employed to open or close
an electrical circuit by means of sound
waves of a given frequency. Likewise it
can be arranged to close one cireuit at the
same time opening another cireuit.

The sound of the sound waves which ae-
tuates the relay are, in this particular case,
supplied by clapping the hands fogether
cup-shape go as to produce & strong, low
frequency vibration. Originally the need
for the device was felt because of the nui-
sance of getting up to turn off the broadeast
receiver when bedtime stories or the like
gstarted up but after working with the unit
for some time it has been found that it may
be ddvantageousiv e¢mployed in many other
ways. For instance, if comparative meas-
urements are being taken of two pieces of
apparatus, an almost instantaneous change-
over from one to the other can be sccom-
plished without wires from any point with-
in & radius of fifty feet by simply clapping
vour hands. Where it is inadvisable to lo-
cate the receiving and fransmitting seis
close together and a control circuit for the
transmitter would entail considerable wir-
ing, this device comes in very handy. The
relay operates on ag low a current &s one
milliampere which is supplied from a single
dry cell and because it does not have to be
reget, it is always ready for operation.

There are two major narts to the device;
the sound operated, circuit breaker and the
relay which it actuates. The relay in turn
operates the contacts through which the ex-
ternal circuit (which is to be controlled) is
operated.

The sound operated, circuit breaker con-
sists of & copper tab resting upon two cop-
per wires. This is shown in Figure 1 and
is mounted on the long side wall of a cedar
hqﬁ 8 inches long, & inches high and 4 inches
wide,

‘When & sound wave corresponding fo the
natural frequency of the gide of the box
strikes it, the box wall will vibrate. The
tab which is light in weight will be knocked
away from the wall of the box due to this
vibration and will open the cirenit between
the two wires for z short interval of time,
The frequency at whichn the “qu wa'll ¥i-
brates will depend upon its physical dimen-
sions and can, therefore, be varied to suit

%446 Park St., Montolair, M. 8.

any particular requirements. With the di-
mensions given, response will be had at a
low frequency and the relay can be oper-
ated by a clap of the hand.

The armature of the relay consists of a
strip of phosphor bronze six inches long,
one-quarter inch wide and a thirty-second
inch thick. One end of it is mounted rigid-
Iy to a post and the other end has mounted

FIGURE :.
A% THE

THE COPPER TAB THAT I8 USED
SOQUND OPERATED CIRCUIT
BREAKER

It is bent as shown in the left view and its edge
regts wpon the two pieces of wire, thus completing
the circuii through to the relay. .

upon it a piece of soft iron or steel that
ioses its magnetism qguickly. The armature
is mounted on a hard rubber base with a
pair of 1,000-ohm telephone head set mag-
pets as shown in Pigure 2. A copper con-
tact strip is mounted on, but insulated from,
the armature and is connected to a binding
post by means of a light piece of wire which
will not interfere with the operation of
the armature. Platinum contact points are
mounted on each side of the armature and
an additional contact is mounted on the side
to which the copper contact strip is
fastened. This contact consists of & piece
of light flexible copper wire.

f.et us assume that the switch is closed
for 2-way operation and that the armature
is moved over against the magnet “(C” which
closes the circuit between the contact “A”
and the armature. This causes & current

from the battery to flow through the mag-

net “C” and hold the armature in this posi-
tion. Now, if the circuit breaker is dis-
turbed by clapping your hands, the current
flowing through the magnet is interrupted
and the fact that the amount of residual
magnetism in the soft iron piece at the end
of the armature is small and it is holding
its position against the tension of the phos-
phor bronze armature strip, results in its
springing away from the magnet. It will
move far enough to make contact between
the armature and the contact “B”. By this
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time, the circuit breaker will be closed once
more and the eurrent from the battery will
flow through the magnet “D”, thus holding
the armature in this position. From this it
will he seen that the armature will be aper-
ated back and forth making a trip to the
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HFIGIURE THE CIRCUIT IN WHICH T'HE RE-
LAY QPERATED 1S SHOWN ABOVE, AS
l"i"l’t’:{l S THE GENERAL CONSTRUC-

INAL LAYOUT OF THE UNIT

¢ may be operated from the
bLuttertea of the receiver. It wmay also be used fo
the sensitiviiy of the relay and if s rvesislunce
ia nuule great enough, the relay will act only to open
the eireuwit which will have to be closed manually.

opposite position each time the cireuit
breaker is opened by a sound wave. It is
unnecessary to reset the relay and it may
be operated any number of times without
receiving any attention.

If the switeh is thrown to the “l-way”
position and the armature moved against
the wmagnet “D” the current will fiow
through the ecircuit breaker and armature
to contact “B”. From there it flows
through the winding “D” and the “l-way”
switeh to the contacts “E” and back to the
other terminal of the battery. When the
cirecuit breaker is opened, the armature will
spring away from the magnet “I’ and even
though it does close the contacts at “A”
there will not be & complete circuit made
through the magnet “C” to hold the arma-
ture in that position and the circuit will re-
main open until the armature is manuaily
returned to the magnet “D”,

This same effect may be had by increas-
ing the value or ihe resistor R so that the
current flowing through the magnet is just
sufficient to hold the armature. When the
current through the magnet is interrupted
and the armature springs away, the field of
the other magnet is not strong enough to
attract the armature and it comes to rest
between the two magnets.
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Should it be necessary to turn one cireuit
off and another on, another copper, contact
strip may be mounted upon the armature
and an additional contact point provided.
These will, of course, be arranged on the
side of the armature strip opposite to the
contacts shown so that as one pair of con-
tacts make, the other pair will break.

As the relay magnets have a resistance
of 1,000 ochms and a potential of about 2
voits will give satisfactory operation, we see
from Ohms law that a current of 2 milliam-
peres is required to operate it. 'This means
that it can be operated for about six months
on one set of dry cells or it can be
operated from the radio battery with prac-
tieally no noticeable decrease in its fife.

The complete unit iz contained in the
cedar hox mentioned previousiv. The e¢ir-
cuit breaker is on the long side, the resistor
is on the short side and the relay and switch
are mounted on the cushions on the bottom
of the hox. The cushions are provided to
prevent operation of the eireuit breaker
due to the wibrations of the armature
spring. Cushions are also placed under the
hox to keep any jarring (hitting sgainst the
table when passing it) from operating the
cireuit breaker, .

This relay has heen in operation for a
iong time to turn on and off a broadeast
receiver, When used for this purpose, it
is advisable to place it at least four or five
feet to one side of the loud speaker so that
any exceedingly loud clapping or drumming
that may be broadeast will not operate it.
The average range over which the relay
will work is about thirty feet but it ean be
adjusted to operate over fifty feet away.
It is also being used to turn a transmitter
on and off that is Iocated across the room
from the receiver. This eliminates the need
for an extra pair of wires to allow the
plate and filament voltages to he turned
off and on. This device is hardly to he rec-
ommended as a means of keying but possi-
bly some of our CQ hounds eould use it to
advantage to limber up their fists and af
the same time stay on the air.

. &Strivs’%

Dr. Woodruff, our Atlantic Divigion di-
rector, has fitted up a dormitory at State
College for those visiting hams who may
want to stay over night. Ag it is located
over the furnace room, he calls it the “smoke
house” for hams,

Just to let you know of the progressive
spirit of the amateur, we have recently re-
ceived a reguest for a decalcomania of the
League emblem from a member who wanted
to display it on the fuselage of his plane.
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Increasing Transmitting Antenna Efficiency

By Stuart L. Seaton®

ANY amateurs are so located that

an ideal antenna gystem, free from

trees, wires, houses, et cetera, is an

impossibility. The purpose of this
paper is to show a means of bettering the
efficiency of the average single wire linear
type antenna.

A short time ago some investigations were
made to determine the best type of antenna
to use with a portable receiver mounted in
a truck. Many systems were tried, includ-
ing short single wires, loops, and at last the
resonant wave coil was found to be the best.
It is just an inductance having a natural
period equal to the wavelength or frequency
one is interested in. Reinartz’s Modula-
zcope is one and "Tesla’s high frequency
transformer is one with both ends free.

Under ordinary conditions, a ecoil is not
a good radiator or receiver of electro-mag-
netic energy, but for the very limited space
that this antenna had to be put into it
proved to be of much greater value than any
other that was tried.

As an experiment a resonant wave eoil
was connected to a transmitter in place of
the antenna. The good results, consider-
ing the size of the thing, were such a sur-
prise that the idea of putting one at each
end of a typical single wire antenna pre-
sented itself. This was tried and the trans-
mitted wave was found to be quite a bit
gteadier, while the signal strength was sev-
eral percent greater. In order to find out
what was taking place in this antenna to
cause such a change, a review was made of
past antenna developments and it was found
that Hertz had used almost the same thing
when he added a metal plate to each end
of the iinear oscillator.

That the Hertz antenna, with plates, is
more efficient than the linear oscillator may
be seen this way: The distance effect of
an antenna is almost directly proportional
to the maximum average value of the cur-
rent flowing in it, by the equation:

wl:  In
Bo = 2aVy . o— . —
I3 r
and
a L Io
Mo == 2r B
A r
Where:

Eo = The electric field strength at or near
the equatorial plane of the oscillator.
Mo = The magnetic field strength at or near
the equatorial plane of the oscillator.

*Washington Grove, Maryland.

Vi = Velocity of propagation.
« == Form factor of antenna.
I = Total length of the cscillator.
% == Wavelength.
Is == Current amplitude at current anti-
node.

er than one wavelength).

Interpreting this geometrically, if we plot
the curve of current distribution by plotting
the current values as ordinates at each cur-
rent element and connecting the points thus
obtained, (see Figure 1) the area (shaded
in the figure) included by this curve and the
oscillator, is equal to the total legnth, times
the form factor, times the current value at
the current antinode; or equal to the total
length times the average current value, and
is a measure of the amplitude of the electro-
magnetic field at distant points. That is,
the current distribution curve is character-
istic of the effect at remote distances,

The effective capacity of a linear oscil-
lator is increased by the addition of con-
ductors or plates at the ends (of a value
relatively small as regards the effective wire
capacity) hence the frequency will be fower
than for a single wire of the same length.
The difference is of course greater as the
end pieces are relatively greater with re-
gard to the wire capacity.

The greater the capacities of the at-
tached end pieces are as compared to the
effective wire capacity, the nearer does the
minimum current amplitude at any point of

4y here is the cureent
¢ wiueat the current
i1 aniinode

O

Curve of current
drstribution

t Current Flement

FIG.]

NORMAL POVENTIAL AND CURRENT
TRIBUTIONS ON A LINEAR ANTENNA

DIs-

the wire approach the current amplitude at
the antinode, i.e., the curve of current dis-
tribution approaches a straight line parallel
to the oscillator, and the form factor ap-
proaches its maximum value, one.

The current amplitude at its antinode is
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determined by the potential amplitude at its
antinode from the equation:

Io \//’ c:
Vo ¥
where
fo = Current amplitude at current anti-
node.
Vo =— Voltage amplitude at voltage unti-
node.

' and L' = Capacity and coefficient of self-
induction, respectively, of the length
of wire considered as a unit. The
curves of current and potential dis-

tribution must be as shown in Figure 2.

Ag a matter of fact, the highest potential
on the oscillator oceurs at the end pieces.

Hence, the current amplitude is much great-

Pobentraf
- Curve

F16.2

MOFICATION OF FIG, + BY END LOADING

ey in relation to the maximum potential
amplitude than it would be for a simple wire
of the same length.

If the oscillator with the end pieces be re-
duced in total length to a value such as to
zive the same natural period as before and
the distance effect measured, it is found to
be in the neighborhood of 12 or 14 percent
greater than that of the linear oscillator.

This is go provided that maximum poten-
tial amplitude is the same in both cases
and the capacity of the end pieces is 8 to
10 percent of the effective wire capacity
because the antenna with the end pieces has
the advantage of its high current value at
the current antinode and the high value of
its form factor.

The above has heen experimentally
checked and there is no doubt about the
increase in efficiency caused by the addition
of & eoil or plate of a value not exceeding
10 percent of the effective inductance or
capacity, or both, of the antenna alone. It
is readily seen why the addition of a plate
or capacity helps the antenna: the eoil has
ecapacity, both distributed and effective ca-
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pacity to ground, aiso it has greater in-
ductance than the plate. In practice, these
two characteristics combine to increase the
average current value slong the length of
the antenna while keeping the potential
amplitude at a high value. The coil may
he thought of as a sponge, which, while not
radiating much itself, causes a greater en-
ergy to flow along the antenna, hence in-
ereasing its effectiveness.

In the specific case of an antenna 60 feel
iong, with a natural period of 40 meters and
4 eapacity of 0.00005632 pid. the inductance
was 00498 milli-H. This gives an L ratio
corresponding to neariy 40 meters. The
addition of & coil consisting of 22 turns of
214 inch dia. copper ribbon spaced about %
inch to each end of the system raised the
inductance to 0.00528 milli-H. and the ca-
pacity to 0.0000563 ufd. and increased the
wavelength about b meters.

The antenna length wag increased a bit

at each end to bring the fundamental to the
same value as without the coils. Before
any transmission tests were made, the re-
sistance of hoth the antenna without coils
and the antenna with coils was obtained
over a range of ten meters above and below
the intended operating point, to make sure
that the antenna input would be constant,
and also to make sure that neither antenna
was working at an unfavorable wave due
to a resistance “hump.” The procedure of
each test was to erect one of the antennas,
get into communication with some station
of & desirable location as regards distance,
obtain a complete report on the signal, then
take the first antenna down and put the
aother up {about 30 seconds work) and get
a complete report on the second antenna.
Jontact wasz established alternmately with
each antenna and no indication was given
the receiving station as to what might be
expected as & result of the test.

It was observed that using the antenna
without eoils to establish communication
wasg more difficult than when the one with
20ils wasg used.

Both at great distances and nearby, the
signal from the antenna with coils was fav-
ored for steadiness and infensity, the in-
erease in intensity being as high as 50 per-
cent in some cases while the average in-
crease taken from all the tests showed about
18 percent gain.

The antenna with plates or with spheres
in place of the coils, of a value of about 10
percent of the linear antenna capacity,
showed an increase in intensity of about i0
to 12 percent but the gain in steadiness
geemed to be about the same as with the
coils (due, no doubt, to the same capaeity
increase in both cases).

Heveral other antennas were tried at dif-

{Continued on Page 68}
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A Filter for Street Car Noises

sented a report by Mr. G. W. Shaon,

Superintendent of Equipment of the
Ban Diego Electric Railway Co., which re-
port is of direct interest to all QST readers
and in particular to those in any way con-
nected with the operation of electric rail-
ways, The report cannot be reproduced in
full here but is abstracted from a copy sent
to us by Mr. D. C. Good of the Silver Gate
Radio Association,

Experiments with various connections of
the armatures, main series fields and com-
mutating series fields of a car eguipped
with Westinghouse b514-A-8 motors sug-
gested that a filter would be useful in su-
pressing that part of the interference which
is caused by commutator sparks. This con-
clusion wag drawn from the fact that in
general those connections made the least
noise in which there was a field winding
between the trolley and any armature.

A filter was then built and tried at a
time when there were not too many other
earg nearby. This sectional filter seemed
promiging when tested on an isolated sec-
tion of trolley wire within 8 feet of which
was a 40-foot antenna connected to an At-
water-Kent receiver (3 r.f., detector and 2
audio) tuned to broadcast wavelengths.
The filter was a single-gection device con-
gisting of an R-microfarad electrolytic con-
denser and & 300-uHy. inductance.

To determine proper constants, a sec-
tional multi-stage filter was built and so
installed that the warious units could be

EFORE & convention of traction
B officials at San Diego there was pre-

cdar 09 sk
L cuil oF 2f Eurns

SAN DIEGO ELEC RY €O -(3;
LOW PASS FILTER FOR ELIMI-
NATING RADIQ INTERFERENCES

cut in and out separately. During tests
with this filter it was found that the good-
ness of the filtration increased with the use
of more sections, provided one considered
the commutator interference, but that not
much was done for the trolley-wheel spark

interference which must aecordingly be
minimized by care in the maintenance of
the contracting parts. It was also found
that a car without filter c¢reated bad in-
terference when anywhere on the section
though it was at times as far as 13 riles
from the receiver.

A filter design was now_ developed, such
as is shown in the diagram but unfortunate-
Iy it is not clear from the report and print
if the condenser is electrolvtlc {and there-
fore self-repairing) nor is it clear whether
the condenser has two sections of which
each has a capacity of 2 ufd. or whether
the total capacity is 2 pfd.

After a 90-day endurance run, the filter
was again tested by comparing two ecars,
one of which carried the filter and both of
which were operated over a 4-block stretch
at the middle of which was located an ob-
serving post. This observing post employed
a2 Radiola 26 receiver (6-tube super-
heterodyne with joop) to which a B0-foot
antenna 76 feet from the trolley wire had
heen added. Both a loudspeaker and a plate
milliammeter were used as output indi-
cators. The filtered car increased the
normal meter reading of 28 to a maximum of
40 and produced mild noise in the speaker
which would not have interfered with any-
lhmg but faint signals. The unfiltered car
increased the reading to 100 and created a
roar that made all reception imp}%ssiqb]e.

-—P. 8. K.

o Strays AN

It difficulty is experienced in coupling the
coil of the frequency meter to that of the
receiver in making a check by the elick
method, W2FD suggests that a belt made of
flexible insulated wire be looped around the
two coils. The belt acts as an untuned r. £.
transmission line.

W1AD offers the following suggestion for
the rectifier described by A. J. Haynes in
December, 1927, QST

“In making the high resistance shunts
for the jars ecould not find anything avail-
able in the line of graphite except the flake,
and this did not work at all. In looking
around for something else found a graphite
paint, namely ‘Dixon’s 8ilica Graphite
Paint’,

“By coating a piece of drawing paper
with a *half and half’ mixture of this paint
and black India ink, a “trlp L -inch wide
by 2 inches long will give a resistance of
aa,pprox;matelv Y4 ~-megohm. In my rectifier,
,tné)?’ i -inch wide by 214 inches long were
nse
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Conducted by A. L. Budlong

3 related in the previous issue, the

new Union Constitution hasg ﬁnal]y

heen adopted, and the Union is

now & union of amateur arueueb
Mational sections already in istence
were listed in the editorial of the Decem-
ber issue, and mention was made of sev-
eral countries where seclions are being
formed,

We again wish to extend an invitation to
all amateur sovieties in countries where
gections do not exist to file applications
with the Becvetary of the Union for ad-
mission to the I.LA.R.U. Only one society
can be recognized for each country con-
cerned, and 1t is therefore necessary when
submitting the application that all per-
tinent information concerning the society,
its constitution, officers, membership, ete.,
be submitted at the same time. It may be
mentioned here that the requirement of at
least twenty-five members has been re-
moved automatically under the new con-
atitution. Tt is expected that in most
countries from which applications will be
received there will be more than twenty-
five members, but it is conceivable that in a
few cases where amatleur radio is yet young
and restrictions heavy, the membership will
be below this figure. This fact is no bar
to admission, however, providing the society
making the application is truly the repre-
sentative amateur organization for that
country and providing it satisfies the ve-
quirements otherwise,

The Union is the international organiza-
tion for the promotion of two-way private
radio telegraphic communiecation. It is the
desire of the Union officers to have as mem-
bers one society from every country in the

world where organized amateur radio
exists. Information is slowly coming in
from various countries regarding their

new intermediate letters and other amateur
vegulations as laid down by their respec-
tive governments for 1929 operatlon The
Tinion wishes to urge again upon every
member society and upon individual ama-
teurs where sections do not exist fto eor-
respond with it immediately any definite
information that is known concerning these

matters. As early as possible this year we
want to publish a list of intermediates and
other information. We ean do it only with
the cooperation of amateurs everywhere.

Belgian Section Notes
By Paul de Neck, President Reseau Belge

With deep regret we record the resigna-
tion of our Hon., Secretary, Mr. Marcel

Ocreman, ©b4F1, and also of our “cash
manager” Mr, Hunninck, ebd1JA, both
owing to business pressure. Mr. [llrix,

b4, will take both jobs on his shoulders
in the future.

Conditions for DX work have been very
bad lately, and night after night it is im-
possible to work a distant station, or even
to hear one of them—especially 1. &, A,
stations,

Our sailing training ship 14 venir sailed
November third for Martinique and from
there to Tampa, Florida. Her call is
XEB4WK with a pure d.c. note on about
32 meters, just above PCPP. All hams are
cordially invited to work her when possible,
and will be gladly received on board o have
a look at the station, when the ship is is
Tampa harbor. Please apply to the master,
Captain Vandezande, or to the wireless
operator, Mr. Vandelmans.

On telegraphy, good work has been done,
despite the nnfavorable conditions, by
¢bdDI and 4RS, who worked Japan lately,
a most difficult QS0 from here. 4BC, 4FP
4AR and the usual DX gang are still gmng
strong whenever conditions permit,

Our good ham 4AT, Mr, J. Mahieu, who
won second place in the International con-
test, and who is well known by the W gang,
has been severely ill for the last few
months, but is now completely recovered.

Phone amateurs are more and more turn-
ing to the Van Gassge circuit, and 4Al,
4VG, 4TO and others are receiving really
good reports. 40U got an FB report from
a French military xtatmn, UF-2, situated
in the middle of the Hahara, and puis on
good press news t{o t’he above-mentioned
sailing vessel XEB4WEK.

{Continued on Page #%)
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A. G. Weynton, 1 Harcourt Flats, Brierley
Street, Cremorne, Sydney, Australia
wlabz wibk wlbux wibx wibs wlenz wiefn wieq
wlfs wime wlmk wiom wixbwixd wlxy wiaef wiapf
wlaxg wlaxz w2bgo wibpo w2co wilezr w2emg wifa
wins w2pa wile w2wa wiwi wlwr w2ws w3bsj wicki
wickl wihl w3kl wibaj wine wipa wdqb wdxe wizz
whafx wbage whain whark wbax whbjwbhj wikh whmx
whtx whaank woafs whahj waje whakn wbam whaov
whapd whard wbavo woéavl wBawa wbaye wbhgb
wibih wébjx whbkg w6bp webpm wébgh wibrk wibv
whbyz whhws wéede wécef wb(‘gm wéchl wieka waelj
whemx  whepo wbetx  wheul wleww  whear wodea
widey whdfm wédhs wédkv wédkx wédinu wedlh
whdge wedt]l wédud w6dyi wbdzk wtebn wéee wsedp
wbeeo whgm wohk wéir wikq wbng wbno wbyj wiar
wiagh wiaub wibn wibu w7iz w7ih w7mn w7t
witn wiwl wibck whbda wibk wibsr wleft wilexw
widdle widgb wSdnm w8dpo wlea wila wimu wixt
wiabv wiam wdapf w9bb wihbge wicaf wiche woejh
wickf wieos wileub wiexn wlezf widbw widlh whecs
whede wief wiejo wleln wifeh wifem wifxr wokd

wixn eund ng-Zco up-iad op-lhr op-lem op-ipw.

Fraham C. Hall, 128 Milton Porade, Glen
Gris S. E. 8, Victoria, Australia
20- and 40-meter band
wlii wlom wipk w2ag wlagn w2jin w2pn w2ra witp
wlap wiarb witk wbayvo wbhad wbbj wbga woabg
wéam woax whbhz wébnw whchy whdbm widg wodrr
whdwi wbean whpw whin w8bhi whacf wladn wlbre
wlbze wicjh wieub widen whef whefa wheln withv
wipu zllal =llap ziifu zllfv z12ab 212ak zl%aw
z12aj =12be milbj =z12bg =ilho zilbp =l2fb =zlggb
2l2go #12gp z13ab =13aw zl3em =zi8ep zldac zldam
#ldao k6bpg k6dju kédud kéekx k6kg op-lfem od-1jr
oc-1pp oc-Zmo ek-daap ef-Borm g2lz,

10-meter band
1(1)a-3cp oa-3my oa-3ks ou-8kb oa-8pm oa-8bq on-6sa
zllan.

OA-24W, C. C. Clarke, 31 Apu Cres., Lyall
Bay, Wellington, N. Z.

wibhs wllmx wlasf wlaw wlgh wlsbz wlbvl wing
w’cty wilala w2az witp] wilvy wilty w2kb wlme
wilwi wiip wiein w3avk wiecfq wiwe wdbl wifu wdoc
wirn widaj whkg wiwi wbauz wbacl wboa- W’xany
whatm wbvx whh] wbatf wbbbe whafb wbhbbi whic
whdfw wadkt whezk wéard wodtg wokg w6bzn woabk
whechy wb6ue widev wéacz wbbit wébsh wbhia wheei
wicih wbdfm wédep wikb wiwb wiébhl whchq wéeet
wibzf wbasi wéwn whbpo wBans wlgn wéael w6bzm
wibvt wibwk wiawp wéefr wédh wbdjx wham whczu
wbeul wéahqg wéefh wéakh wtbyz wiépw wétu wbpe
whaos whakh wéhcuk whax whbgb webkg wed wobir
whchl wami wéaie wodpgt widok wébch wobsn wéabp
whdq wéeub wéeht wéebn wheis winx wleyx whash
whewa  woetn  whdtt w6bul wakw wbeih w6ewh
wbbaw wieczy wébgh wbdej wbeuh whidgt wéakm
whbax wiks wéeg wéakm wbbxd wlegg whdwi whwh
whdnm whags wiaax wimh wige w7aib wimx w7afo
wiabh wTfh wilz wiae wlagb wivf wipv wfjach
wits wiaar wievg wlatn wlezr wHeno widod w8enz
widtv wibrf widem wSdnn wX%adm wXees wXadt
wiceq wisp wiahw widws w9dng wdbge whefn wiegt
whara wirp wocix wimh wiekf wiack wihbye wleck
wibge wlcul wibwj widrj wbama widxg wleul
wiadd wdbgf wifaq wixi wichs wibay wihbal w9fnz
wifel whaid whdes widyx wicia widr] widkm vedat
vebgo vedad vebej vedaf vedfv vedgb vedha veZea
vedbd vewaug ef-9ix ef-8xo ef-Bfr sc-iaf sc-lah se-1id
sc-law se-8ac ck-4aap ac-2ff aj-ibk a2j-Tmf as-86ra
oo-dgk su-2bt k7to k7hl kéch kédkt kékz k8alm.

route to Rio

WeATZ, Evie Palmer, Jr., ¢n
de Janeiro, Brozil

wlabx wlaem wladb wilaeq wlagw wiahx wlaks
wlbad wibat wieez wizv wlxm wiaby w2acd wilaei
wlafr wiafz w2agw w2ain wiajb w2akv wilald wialo
w2aly wlapb w2azl wlazo w2baz w2bbx wiZbeb wibda
w2beh w2bfo w2bfn w2bfy wibgb wibhr wibit w2bii
wibjk wibim wibir w2blx wibmd w2bmg wihot
witbhox W:?boz w2bhpu w2brb w2bve wlbwr wlbxr
w2ecau w2cek wieed wicla wicad wiety wileup wievr
wiew w2di w2fm w2fn wb"*‘p w2hg w2ie w2z wiin
ki wki wzkv wilt wine wigv wirv wise wity
tub w2uo w2ve wivw wiws wiwr wilwz wiza
wixd wZxaf wxbt wizet wRdtJ whana wihin wiejd
wibgz wlee wiag w3sn wisn wiaag wdaar wiéace
wiahl wiajl winkf wdxe whbad whibdh whom wher
whzav whaank wheze widsl wédfr déeco wheey wheih
whol whxe wTaat w7abh wilz wifd wiaer wisf
wlaaun wiafy wiagy wlahe wBair wiajt wlaly wRaol
wSapo wibau w8bbp wibeu w8hda wibgy wibha wihib
wihlb wieam wseaq w8epe wRdhe widii wldpo widsy
widnw wBdyi wildxe w&ea wSez wBhb whip whkr
wiav wixe wilzze wlaaw w9%bz wiafb wyahg wlaip
wiaof wlapy whaax wibaz wbbg wibbo widpj wodr
wifam wifdt wifdy wifdz wifeh wOFf wifhy wifid
wiflh wifot wifox wifso wifsu wifsex wifxm wigaq
wigee wigeq wixi wixn.

S.S. Binnendijk of the Holland-American
Line, J. Arends, Operator

wlef wimp w2hia w3db wHSada wS8dpo wYara
nn-tnic #a-tx eb-4dx eb-4uu eb-4ji ed-Tah ef-Bam
ef-8zed en-ovn gi-6wg es-2nag es-Znb ci-lbk ct-len
shelog sb-8ah oa-Zaw oa-2ek oa-Zhm os-2rx oa-2tw
oa-8¢p  on-3gr oa-3h! oa-8jk oa-8kr oa-3vp oa-dpn
va-dem oa-bikh oa-Tech oa-71j zi20p zi2go.

WEDC ¢ WQE, 8.5. Harvey H. Brown,
C. H. Stevens, Operator

7,000-ke. band

wiabd wlafu wlajy wialb wilang wibhm wlblo
wibly wlbmg wibnl wibobh wieil wickf wifu wigw
wilkm wiku wimx wloo wirp wlrw wisqa wlvh
wiaaj w2aao wlabn w2acg wilaf wiafe w2aft w2aib
w2alo w2axp w2beb w2bhz w¥hie wiboz w2bpg w2bsc
w2edh wl2eyx w2kp wi2lx w2ue wluk w2up wiacz
wdahp wlamz w3ags wlkr w3fp witr wiac wiacw
widaek wineo wiahz wéaiy wiake wiama wdianu wiaq
wihr wil wdoe winf wirze whadp whafe whail whain
wbhex wbbg wbbi wBfj wbge wbkh wbla wbrmx wbql
whrg whix wivh wébxi whdea wodya whech wihad
wiwi wiane wiacz wiadh w8alh w8apc wdacz wiadh
wialh wRape wiaxf{ whm wgbes wibgy wilbyp wiean
wéeel w8edp w&ehi wieiw wlent wlezg wRdem widdg
wskr wixe wYacl woags wiagz wibbw wihea whhef
wihett wdbhz wdbi wibir wohkz wihmr wibpx wihsh
wibxy wibzo wiche wievu widfy widne widop wleai
wiedw wlsey wlema wleme wlenq w9sge wletf
wlenz wleyl wifam wifgr withv w9fne wifsx wihfxr
wifxt wigdh wiedm wigek velbe z12me zI3ah sb-lca
se-2ub su-lev kiaan nj-2pa nm-lax nn-bab nn-inie

no-ham,
14,000-kc band
wlalg wlasu wiaze wilue wlzz w2bon wihav widb
whage wébto wbdzl wBadg w8ady w8ann w8apu wsaq
w»‘ilgdt whesu wleyg wihx wifro velad velax vedep
vedio.

{Continued on Page &8)
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Clean Signals

802 No. Burrig Ave.,
Compton, Calif.
Editor, (ST

As comment on one of the points men-
tioned by Mr, H M. Walleze in his article
on page 27 of the November issue, I agree
that it is entirely possible and practical to
have a 100 per cent d.c. note with a filter ob-
tained throngh the medium of “the kid
brother’s nickel bank”.

I use z Kress 30-henry choke eosting
$1.00 and 2 3-1% nfd. ‘:,urumberg Carison
condensers listed in (ST at $1.75 each a
few months ago. The conventional eircuit
is used to filter the output of two IX-216-B
tubes fed by a B50-volt 280-watt trans-
former. There is practically no heating
anywhere even if 100 mils input is pushed
into & UUV-210 in the “1929” type Hartley.

As for results!! T never get anything
but a d.c. report and at 2000 miles they even
give me erystal d.c. The locals at g mile or
less say I sound like “B” batteries. ‘épeaku
well for @ST’s 1920 dope as well as for the
filter,

Although it is not the best of practice,
the entire power unit aond filter is in &
¢cabinet 10”7 x 107 x 107 and sits within
5" of a cabinet of the same size containing
the transmitter.

In the iight of my experience I can em-
phatically agree with Mr. Walleze that
©“1929 signals should be strictly pure d.e.”
and I go even further in saying that there ig
no excuse for the owner of 2 low power
set such ag mine not having such a signal.
For the ham who can afford a fifty-wait
bottie or more there is less excuse stilll
Here’s to a 1929 signal or none at all,

—Fred A&, Bleihen—WeDXV--EX 1GAG

6144 Wayne Ave,,
Philadelphia, Penn.

Editor, QST

I thought probably the feilows would be
mterented in the performance of the “1929
type” transmitter,

[ have been using a tuned-grid tuned-
plate eircuit, constructed according to
OST “19907 gpecifications. I used one
U/X-210 with four hundred volts of filtered
¥, &, ¢ on the plate, With aix pfds. of con-
denser as a filter, I consistently get pure
d. e. reports, and all state that the fre-
quency is particularly steady. Very often
they report the note as being crystal. I
have made several tests with various sie-

LsT
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The Publishers of QST assume no responsibility
for statements made herein by correspondents.
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I would detune wmy antenna until
about 8569% of the maximum radiation was
represented.
ﬂrm

tions.

I would then drop the radia-
to about B80% of the iotal radia-
I found that they would invariably
me the same audibility report, in both
and they said that the latter would
eadier, although both seemed to be very
steady. So fellows, don’t worry about that
last drop of radiation but fune her up until
vou get a good steady note, and go to it.
You will be surprised at the way she sieps
out.

Well, gang, let’s get together and clean
up the air of those sloppy signals. We
know it can be done.

—Jdack Bane, WERA.

Thetford Mines,
Quebec, Canada,

The Editor, QST:

The 1929 equipment at VE2AC is almost
complete at this time.

At present the {ransmitter under test is
the Hartley ecircuit built as suggested in
ST, August 1928. The arrangement was
altered slightly to permit the insertion of
a plate milliammeter, which 1 believe is
necessary. 1 am working on 14,200 ke, fila-
ment and plate supply are from Thordar-
son T-2098 transformer and T-2099 double
choke and 8 two-ufd, condensers for filter-
ing, 2UX-281's serve as rectifier. On
my t.p.t.g. transmitter the same power sup-
ply and filter was used. Reports were
r.a.¢. but now with the new transmitter T
am getting reports of pure d. ¢., very sieady
aigs. I eould not believe it at first—so the
monitor box came into being. [ listened te
the 1927 zet; its note was raw a.c. to r.a.c.
with considerable swing and creeping in
the signals, and the note had to be followed
up and down on the monitor dial. But the
new baby 1822 model really gave me pure
d.e. right here in the shack, and the moni-
tor dial never budged more than 1/10 of &
degree.  Gosh! That knowledge gives a
man some pleasant feelings. Al QS0’s
said pure d.c. and steady signals so I guess
it is true. The main troubles experienced
in getting the set to work were:

1. Getting the exact zpot for the fila-
ment elip on the tuning coil. %" too far
toward the grid zide or to the plate mide
sets everything out of balance. There is
where the plate milliammeter comes in
handy.

{Continued on Page 96)



JANUARY, 1929

QET

49

An Unusual Rectifier Cure

By C. A.

tacts and bad sparking was eliminated

by a simple change at station W3CAB,

A B0O-watt tube received its plate sup-
ply from a pole transformer through a chem-
ical rectifier. The center tap was used for
one of the high voltage supply leads accord-
ing to the wual arrangement of Fig. 1.
The keying was done in the 110-voit supply
line. The transformer was designed o
that when 220 voits was applied to the low
yoltage winding 2200 volts would be pro-
duced in the high voltage between the
ends of the winding, or 1100 volts between
either end of the winding and the center
tap. The same high tension supply could
also be secured by applying 110 wolts to
the center tap and one end of the low ten-
sion winding.

However, on attempting several times to
use the 1100 volts on each gide of the center
tap for a plate- supply, trouble resulted.
The sparking, welding of the key, and
blinking of the lights made the proposition
impracticable. Consequently each attempt
at high voltage supply resulted in dropping
back from 1100 volts to 550 volts by apply-
ing the 110 wvolts supply to the outside
ends of the low voltage winding.

The proposition was atudied. Tt was
concluded that the trouble possibly ecame
from a magnetic saturation of the iron:
Every so often the key would open at a
part of the cycle which left the trans-
former core magnetized. Hvery so often

BLINKING lights, welding of key con-

pos—

A Yalala et e T H 9‘[
[0

FIG, 1. WITH THIS ARRANGEMENT FOR 1100~
VOLT PLATE SUPPLY, THE HROUSE LIGHTS
BLINKED, THE CONTACTS OF THE KEY
SPARKED BADLY AND OFTEN WELDED FAST

the following closing of the key was at an
unfavorable point of the cyele. The al-
ready magnetized iron core tried to be mag-
netized farther but couid not. It was too
nearly saturated. The result was practical-
ly a short circuit. This would last for a
half oyele. A heavy current would flow
for an instant, the contacts would weld,
and the lights blink.

The circuit was then changed to that of
Fig. 2. The 110-volt supply was left on the

*Experimeater’s Section, W3CAB, 1311
Road, N. W., Washington, D. €,

Spring

Briggs*

outside terminal of its winding. This caused
1100 volts between the ends of the high
tension winding. The center tap was
not used. The rectifier was changed from
the center tap arrangement to the bridge
or diamond scheme of Fig. 2. This per-
mitted the full high voltage, in this case

OO OO |5
v Pooaopeo0s ||

FlG, 8. WITH PLATE SUPPLY (HANGED TO
GIVE 1100 VOLTS WITHOUT USING CENTER
TAP, AND USING TRANSFORMER CORE AT
HALF TS ORDINARY FLUX DENSITY THE
SPARKING AND WELDING OF THE KEY CON-
TACTS AND THE BLINKING OF THE LIGHTS
DISAPPRARED ENTIRELY

1100 volts to be fed through to the tube,
while keeping the magnetic density of the
transformer low.

The effect was magical, The blinking
of the lights and the welding of the key
contacts disappeared completely. In spite
of the fact that the power increased four
hundred times the set operated as quietly
a8 when the B50-volt supply was used.

+@e—
The Pacific Division Convention

HE Key Route Inn, in Oakland, Octo-

ber 11th, 12th and 13th, was the Mecra

for hamdom in this Division when a
lnrge attendance registered,

At the dawn of the first day delegates
from every section of the Division began
to arrvive and by the time luncheon was
served every one was in a mood to listen
to the opening remarks by Director Bab-
cock and members of the Convention Com-
mittee. The afternoon wag devoted to code
sending and receiving contests under the
supervision of W, A. Hammond, W6ALX,
Government license examinations were con-
ducted by Mr. Linden, the Radio Super-
visor. The Army and Navy was well
represented and good talks made by some
of their officials. Mr, K. B. Warner. Secre-
tary-Editor, from ARR.L. Headquarters,
gave us a good line on the Technical Pro-
gram of the League.

The second day was certainly a husy one
with technical falks by Frank (. Jones,
W6AJF, and Dr, Herrold; lunch and races
at Lakeside Park, also a special train to
San Francisco for a tour, in fast auto-
mobiles with police egcor‘h, of the principal
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stations in the city, W6DDN and the San
Francisco fellows showed themselves good
conductors. The day ended with a big
smoker in the evening and entertainment
presented at the Inn under the supervision
of W6IP, consisting of motion plctures by
the San Jose gang, a play by the San
Francisco Radio Club, a good ventnloqulst
act by W6BAA, an hypnotic act and sev-
eral stunts by the Oakland Radio Club.
{rood dances were given by young ladies
from Miss Patricia Reynolds’ Studio. We
almost forgot to mention that W6CZR won
the liar's contest.

Saturday was our big day starting with
a big division meeting, W6CZR acting as
chairman, and discussions of matters
taken up by the SCM’s and RM’s previous
meeting thoroughly gone over. Programs
such as radio club management und the
urging of public schools to establish
classes in code and theory for beginners
were discussed. Later in the day Lake-
side Park was again a drawing card where
photographs and motion pictures were
taken of the delegates, after which big
busses fook us for a tour of KGO and the
Dakland Airport, the point from which the
Dole and Southern Cross flights across the
Pacific were made. Several of the fellows
were i{aken into the air by the pilots at
the tield and K, B. Warner, who is a Captain
in the air squadron of the Connecticut Na-
tional Guard, got his first glimpse of west-
ern aviation.

Like all well conducted conventions the
big e¢vent was the Banquet, so well pre-
sided over by Radio Hupervisor Linden.
With plenty of singers and entertainment,
talks by Director Babcock, Mr. Warner, Dr.
Herrold and various others and not forget-
ting the awarding of the prizes, the con-
vention came to a successful close with a
decision that Los Angeles would hold the
1929 convention.

,,,,, i WF.

The West Gulf Division
Convention

HE Second West GGulf Division Conven-
Ttion, heid at Dallas on (October 18th,

19th and 20th, was attended by a good
enthusiastic and loval erowd of A.RR.L.
members, The high light of the Conven-
tion wag the presence of Secretary-Editor
K. B. Warner and Communications Man-
ager F. E. Handy from Headquarters. We
were most fortunate in meeting for the
first time Dr. Eugene Woodruff, Director
of the Atlantic Division. Qur own Direc-
tor, Mr. Frank Corlett, was, of course, in
attendance. .

The first day of the conveniion was a
day of fun for all visitors; all were ad-
mitted free to the Texas State Fair, the
running races, the Southwestern Auto-
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mobile Show and the various exhibits.

Friday forenoon was devoted to a short
get-acquainted session followed by & Com-
munications Meeting at which F, E, Handy,
Communications Manager, held the floor.
In the afternoon, under the able leadership
of Director Corleit, who is officially con-
nected with the Western Union, a VETY en-
joyable trip was made through their plant
f.ater in the day the convention was turned
over to “KB” for a general discussion of
the affairs of the League and other topies
of interest.

Another high spot of the Convention was
the instruective and entertaining talk by Dr.
Woodruff—his theme—one black board and
some white chalk. The Doctor held us
spellbound till 11 p. m., and talked his way

right into the hearts of the West Gulf
Amateurs.

Saturday morning <uenced with stunts
and contests. WBHBANC v.n the code con-
test for amafeurs, and WBNW as usual
walked off with the commercial honors.
WHENW  also volunteered to it for the

“Electric Chair” demonstration, a feature
furnished by the Dallas Power & Light Co.

The last afternoon session was a most
entertaining talk, by Dr. E. ¥. White,
WBAFG, of Beaumont, on the subject of
grinding crystals. FEverybody sat up and
took notice,

The final go-round of all conventions, the
banquet, was held in the Hilton Hotel Ball
Room and presided over by Director Cor-
lett. &hort talks were made by Lieutenant
H. B. Thomas who spoke for the Navy, Mr.
Warner, Mr. Handy and Doctor Woodruff.
“Clasey” .ones, W5QS, distributed the
prizes to the winners and did a very satis-
factory job of it too.

The ¢limax of the Conveniion during the
Banquet were personal greetings from
President Maxim, and a short talk by
Treasurer Hebert both delivered from Mr.
Maxim’s home in Hartford. This feature
vame as a surprise fo the gang and was
put on at exactly ¢ p. m., C8T, WHAKV
had charge of dmpln‘vmg arrangements
and worked long and hard to perfect the
job. Just how the voices of Mr. Maxim and
Mr. Hebert were heard in Dallas seems a

deep mystery. Adios, until we meet in
HSan Antonio next year. N
Rip

il
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F. E Handy. Communications Manager
L. R. Huber, Asst. to Coms. Mgr.
1711 Park st.. Hartford, Conn,

Some Ideas to Consider in the New

Year

FRRECTIVE January 1, 1928 yonr iransmitter
E ningt be udjusied for operation only between

the limits of the following bands:

L716-2000 ke, (150175 meters)

3500-4000 ke, (76-85.7 meters)

TUN0-7300 ke, (41.1 9 meters)

14000-14400 ke, (20.83-21.43 meters)

22.30 me, (9.99-10.71 meiersi

56-60 me. (5.00-5.368 meterz)

Good Advice

ITH the increasing number of important com-

mercial  and  government services warking

faily on either side of our bands there are a
dozen self-evident veasons why wundering from our
assiened freyuency territory is no longer permissible
and will no longer he tolerated. Off-frequency opera-
tion will seriously hurt amateur radio—and endanger
our operating pﬂvdege= Of conrse the individual
at fault will hurt himself firsy of all but incidentally
his act will reflect unfavorably on all amateurs, In
this connection, it must be noted that as an or-
wanization is an aggregate of many individuals—our
veputation for law-abiding wholly and utterly
on each and every member and amateur operator.

We undersiand that the Radio Division, Department
of Commerce, shortly intend to establish several new
frequency-checking stations in different parts of the
eountry to assist in maintaining order in the different
bands and to undertake the active enforcement of al
the regulations as necessity may renuire,

Such off-wuve operation offenses as there have been
m the past caunot help but have increasingly serious
sequences if repeated in the future., As was men-
1} lasi month, GBR sends oificial British press on

%lnd ke, at 7 p. m. B.ST. daily. This is widely
copied by ship operators. The U. 8, #. Maryland.,
bearing President-elect Hoover on his goodwill trip

to Nouth Ameriea carries high frequency eguipment
working mnear an amatenr band, Loo. We could
mention a half dozen other importani servieces located
near our bands—Dbut these prominent examples will
suffice, It is evident that off-frequency operation
MUST cume to a full stop—that if it does not stop
hecause of individual initiative, the . 8, Government
will have to step in and use the Rig Stick, Jdust
imagine the far-reaching consequences of a major
delay in handling the tens of thousands of words to
and from the U. 8. 8. Maryland which must be trans-
mitted each day. Suppose for a moment that thxs
shourid happen due ln off-frequency amateur operatio
If it shouid come tn the attention of the President.
elect, it might even change a previous good impres-
sion of amateurs and amateur achievements! Many
comparatively small and seemingly unimportant oe-
ecurrences in themselves have helped in winning or
lnosing important decisions. Such off-frequency opera-
tion must he prevented., Complaints that might be
made through official channels due to amateur QRM
must be stopped by you and me at their source, in
other words, before they ever occur., Amateur radio
must not suffer any harm through lawless acts due to
wilfulness or earelessness of individual members. If
and when somebody gets the Big Stick and loses his
operating privileges due itn off-frequency frouble, he
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ig pretty sure to be extraordinarily out of luck.
A. R. 1. stands for law-abiding operation—and
will back no individual who geis into trouble through

his own fault, injuring the chances of continued
enjoyment for the whole amateur fraternity by his
off-frequency operatlon

The moral is this, watch wour frequencyl! Avoid
the danger of getting too close to the edge of the
wew smateur bands. TUse a monitor and listen to
your signal, Check against reliable marker stations
of known trequency in adjusting the set. Know you
are right before going ahead. Hefuse to take chances.
Get properly adjusted in the hand promptly, today,
right now—and avoid future difficuities for yourself
and all of us by checking frequency oftem—whenever
rour open up.

il e -

Did You Know

that there is no longer any acceptable excuse for off-
{requency operation?

that good advice is only useful when heeded?
that long-winded Qs will continue to be in poor
tuste during 19297

that QSR now means, “the distress call received from

. has been attended to by . . .”7 Use QSP for
uyueries and replies regarding the relaying of traffic.
well as the

that pou ean have key clicks,

other fellow?

O0—As

that toothpaste makes good filler for engraving on
panela?

that the battle of “spark vs. ¢ew.” i3 over—and now
d.c.e.w. will attempt to hattle to ihe death with
a.c.ew, ?

that “wobbulation” and ‘broadness™ are unavoidable
with certain cirenits using *‘raw®” or seif-rectified a.c.
s0 that these types of power supply will be out? This
is especially true emcept when high ecapacity tank
circuits are used.

that a wmonitor will tell the story much more truth-
fully than even a brother ham?

that wou may be Interfering with your neighboring
B. C. .7 Find out for sure and fix him up. t's
another serious duty to amateur radio to keep your
local publie relations {fixed up happily. Besides, you
owe it to yourself,

that vacuum tubes have at last hecome about as
cheap as electrie light bulbs? At any rate this ecan
ba said of the common type of receiving tubes!

that the antenna ammeter is a lar?

that one chap in Ohio vegularly listens to WIMK’S
broadeast to R. R. L. Members on 1790 ke, (168
meters) where there is less QRM 7T The sigs come in
louder on 8575 and 7150 ke, though. How about it?

that one ofien needs the help of others?T Join an

affiliated radio club and attend the meetings where
ideas may he exchanged with other ‘hams’.
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that it is not necessary o “go aslow” when playing
“QRS" pisno rolis?

that an excellent theoretical article on ‘The Varia-
tion of (jenerated Frequency, with Changes in Fila-
ment Voltage, Grid Voliage, Plate Voltage and
sistance iv the Tuned (ircuit” appears in the De.
cwmber, 1924, number of the Proceedings of the In-
stitute of Hadio Kngineers?

that this articie shows the use of proper values of
yrid leak and grid condenser, alzo small L and cor-
vespondingly lerge C, to be necessary for constancy
of frequency in a self-excited oscillator?

that & thing may be bad if put to & ceriain use,
while it may be excellent in some other application?
Take & 20 kw. or other big bottle for example—it
all depends whose band it's in—nud what it's doing
there, B/c¢ stations have s field of usefulness, but
we object to the harmonies,

that true friendship does not depend on darkness
or ignorance? §¢ be frank in giving the other fel-
low & report. Expect him to do the same by vyou.
Be tactful and observe the golden rule—and make
some real friends through your eiation.

that crystal control is relatively inexpensive (con-
sidering its many advantages) 1

that erystal eontrol properly applied will iron out
the wrinkles in & power supply modulation?

ihat crystal control is a long step toward eliminating
Lruadness caused by piate voltage changes and “‘wob-
pulation’ in amateur phones? If you have a phone
that cecupies a big slice of the 3500-3560 ke. territory
or the 1715-2000 ke. territory, and which perhaps is
heard even by your B, (. L. neighbors, please give
this thought careful consideration. The &, R. R, L.
will give this type of phone & uice boost. If you
have one let’s hear mbout it.

that crystal controi is noi a duack remedy--and must
not be regarded as & cure-all in spite of its manifest
advantages when properly applied? Fxamine your
crystal to make sure it will not jump suddenly from
one frequency to another (if the fuces aren’t abso-
lutely piane this may happen), consider the possi-
bility of the temperature coefficient changing fre-
quency {especially if you work near the very edge
of an amateur band), use good solid mechanical con-
struction as in any other type of set up, arrange
doubling stages (neutralized if necessary), ao your
eryaial is a “‘frequency standard” working at reason-
ably low plate voitage—and is not the whole source
of r.f. power.

that & monitor is mecessary in order to properiy
adjust your transmitter for the most effective signal?

that consideration Jor others must be first in our
thoughts to make our game enjoyable and keep it so?

that for this reason *4esting’’ and “adjusting” should
be done in daylight—not in congested evening operat-
ing hours?

that in consideration for other operators, power sup-
plies must be cleaned up, and transmitters adjusted
for sharp, steady, non-interfering siguals for the
gueod of all.

that b00-cycle 1009, moduiation on signais no innger
insures popularity of an amateur station? In faci,
it is guaranteed to produce unpleasant opposite

effects |

R onrEt
that the ecuiiperation of every amateur with these
suds in mind would go & long way toward solving
any remaining “1929” problem™?
that QRV means, “‘mend & series of Va7
that 28 me, has possibilities and {s alresdy Leing used
in international two-day work?

that & water pipe is alwoys a good ground? (It isn’t.)

JANUARY, 1929

that Q9T iz no longer in the international liet of Q
Codet It is replaced by CQ5.

that QST has been adopted by the A. R. R. 1. a8
ineaning, “general call preceding a2 mensags ad-
dressed to all mmateurs and A, B, B. L. hMembers”?

that a gquick change-over awitching schema {or & ping-
in amplifying stage} is necssanry o interpret “voice”
and amateur phones (some can’t be deciphered even
shenj at the same iime & “peak™ anmplifier is 0 be
had with ite high amplification and added selectivity
to use on the “steady” code signals?

that until you use a monitor you can never know just
how your own gignal sounds ¥

that until you use & monitor that you are not equip-
ped to make the iransmitter adjustments thxt will
improve your signal s&o ruch?

that & wmonitor is the moat inexpensive form of ap-
paratus to effect & radical improvement in the per-
formance of your station?

that a moniior can also be used as & inboratory oscil-
lator or an emergeucy transmitter if properly pianned
in advance?

that & shielded portable receiver also constitutes =&
monitor?

that QST and the Handbook have recommended the
use of monitors a&nd high-capacity fank ecircuits rince
a.h% s%mrg{e;' of 19277 iand are still going stroug—hi
~f, E, H.)

that our A, R, R. L. system of numbering mesaages
is to start the series of numbers over again annualiy,
commencing January first? Betier stari & new “anm-
ber sheet” {see Handbook for dope) today—-and don’t
forget that originated messages start with "number
one’ on January first.

that aecuracy s the first precept of the message
handler? Yes, even before our much-prized “speed.”

that speed in rattling a bug doesn’t necessarily mean
apeed in paseing traffie? It all depends on the two
operators—and how they use their “heans.”

thai oscillation in monitors should be ecvntrollable?
Too sirong an oscillation may give deceptive com-
parisons,

that dots and dashes will be sent with the sare rela-
tive lengths as formerly, during 192871 (it's so, ae-
cording to WICZC)H

that the stations that give the hest aceount of them-
selves in emergencies are those that are prepared
and properly equipped in advancel (Are you ready?)

b
that we atill hear some wobbly—yes, and even broad
amateur signals, too?

that it has been suggested that these atations be boy-
eotted starting with January drst? (At any rate, let's
get critical and unhesitatingly aod constructively eall
such things to the nitention of the operators each
time wobbly or broad siynalis are heard on worked.)

that resisiance is fatal in & high-capacity tank eir-
cuit? Variable resistance (such se in clips or poor
connectionsi introduces serious losses and spoils the
best characteristics of the signais, also sometimes in-
troducing an anforgivable insiability.

{but nod a0 ehort as io introduce

that #hort leads
“proximity” of ¢oil and eon-

extra losses due to
denser) are essetitial?

that even if you use & Hartley circuit and insist on
baving plate and grid clips for tlexibility in adjust-
mient {control of grid excitation and plate impedanoe}
Jhae the tank civeuit MUST be changed o have
sdequaiely hesvy, short connections (wot clips) ?

that QRL now means, “{ s busy”?




Cat, No. 192, A iwo
tube Amatenr Band 8,
W. Receiver kit complete
as called for in circuit
diagram, Metal case and
aluminum front panel
finished in black erystal-
fine lacquer, Tuning con-
denser has noiseless fric-
tion  vernier and dial
seale is directly engraved
on  front panel, Com-
pletely tested and cor-
rected. Instruction book
in kit enables easy as-
zembling and  operation,
A& festure lor iraffic
handlers is the tuning
d